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The NEPA Preferred Alternative for the D-O LRT Project would generally follow NC 54, 1-40, US
15-501, and the North Carolina Railroad (NCRR) Corridor in downtown Durham and east
Durham. The alignment would begin at UNC Hospitals, parallel Fordham Boulevard, proceed
east on NC 54, travel north on |-40, parallel US 15-501 before it turns east toward the Duke
University campus along Erwin Road, and then follow the NCRR Corridor parallel to NC 147
through downtown Durham, before reaching its eastern terminus near Alston Avenue. The
alignment would consist of at-grade alignment, fill and cut sections, and elevated structures. In
two sections of the alignment, Little Creek and New Hope Creek, multiple Light Rail Alternatives
are evaluated in the DEIS.

This technical report contains information for all alternatives analyzed in the DEIS. However,
pursuant to MAP 21, the Moving Ahead for Progress in the 21° Century Act (P.L. 112-141), a
NEPA Preferred Alternative has been developed, which recommends C2A in the Little Creek
section of the alignment, NHC 2 in the New Hope Creek section of the alignment, the
Trent/Flowers Drive station, and the Farrington Road Rail Operations and Maintenance Facility.
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Acronym/Abbreviation Definition
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AM Ante meridian/before noon

DEIS Draft Environmental Impact Statement
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DTCC Durham Technical Community College
EB Eastbound

FHWA Federal Highway Administration

1-40 Interstate 40

INRIX A mobile computer application that pertains to road traffic
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LRT light rail transit
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TRM Triangle Regional Model
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Durham-Orange Light Rail Transit Project | July 24, 2015 |

K.10-5



>

F U Tf?npf'";‘;.. Erwin Road Traffic Simulation Report

1. Executive Summary

The studied section in this Erwin Road Traffic Simulation Report is a corridor, approximately 1.5 miles
long that runs along Erwin Road within Durham city limits. The Erwin Road segment study area extends
from Cameron Boulevard (NC 751) in the southwest through Anderson Street in the northeast. It also
includes the intersections of Elba Street and Fulton Street, Elba Street and Trent Drive, and Main Street
and Anderson Street.

Erwin Road is a five-lane facility under NCDOT jurisdiction with a center two-way left-turn lane. Two LRT
stations are proposed along this section of the LRT project. The westernmost station would be located at
the intersection with LaSalle Street. There are two possible locations for the second station in the
vicinity of Duke and VA Medical Centers. The first station alternative is located between the
intersections of Trent Drive and Flowers Drive and the second is located just east of the intersection
with Duke Eye Center/VA Hospital Drive. In the analysis, they are referred to as the Trent/Flowers
Station Alternative and the Duke Eye Center Station Alternative.

All of the intersections within the Erwin Road corridor include a state-maintained roadway and
therefore the NCDOT Traffic Impact Criteria have been applied. During the analysis, roadway
modifications to improve traffic operations were incorporated into the LRT Alternatives analysis models.
The recommended modifications proposed as part of the LRT Alternatives are presented in Table ES-1.
These modifications are the same for both LRT Alternatives with exception of the westbound dedicated
right turn lane at Duke Eye Center which applies only to the Trent/Flowers Station Alternative.

Traffic analysis was conducted using Vissim. The following scenarios were analyzed in this report:
= Existing Conditions
= 2040 No-Build Conditions
= Build LRT Conditions with station at Trent/Flowers alighment (Alternative 1)

= Build LRT Conditions with station at Duke Eye Center alignment (Alternative 2)

The overall intersection results of the No-Build versus Build LRT Alternatives Vissim analysis are shown in
Table ES-2. The LRT Alternatives analysis results include the modifications presented in Table ES-1.

Durham-Orange Light Rail Transit Project |July 24, 2015 |1-1
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Table ES-1: LRT Alternatives Proposed Roadway Modifications

Erwin Road Segment

Cameron Boulevard at Erwin Road

Increase the length of northbound Cameron Blvd right turn bay

Add two exclusive southbound Cameron Blvd left turn bays onto Erwin Rd

Increase the length of westbound Erwin Rd right turn bay

Center for Living at Erwin Road

Prohibit outbound left turns from Duke Center for Living onto eastbound Erwin Rd

Add traffic signal to control eastbound Erwin Rd left turn into the Duke Center for
Living

Morreene Road/Towerview Road at
Erwin Road

Add dedicated westbound Erwin Rd right turn bay

Eliminate on-street parking spaces to provide two northbound Towerview Rd
approach lanes

Lambeth Circle at Erwin Road

Convert to right-in/right-out

LaSalle Street at Erwin Road

Restripe to provide two southbound LaSalle St left turn lanes and one southbound
LaSalle St through/right shared lane

Downing Street at Erwin Road

Prohibit left turns from Downing Street onto eastbound Erwin Rd and add a signal
to control eastbound left turns from Erwin Rd onto Downing St.

Douglas Street/Research Drive at
Erwin Road

Restripe to provide dedicated right, through and left turn lanes on both north and
southbound Douglas St/Research Dr approaches

Duke Eye Center Drive at Erwin Road

Add dedicated westbound Erwin Rd right turn bay (Trent/Flowers Station
Alternative only)

Increase dedicated eastbound Erwin Rd right turn bay

Fulton Street at Erwin Road

Remove dedicated westbound Erwin Rd right turn lane

Emergency Drive at Erwin Road

Prohibit eastbound Erwin Rd left turn and restripe northbound to provide
exclusive left turn lane

Trent Drive at Erwin Road

Add second dedicated eastbound Erwin Rd left turn bay

Restripe (Trent) north leg of intersection to accommodate one southbound
through lane and one dedicated left turn, and two northbound receiving lanes

Add dedicated southbound Trent Dr right turn bay

Flowers Drive at Erwin Road

Prohibit southbound Flowers Drive left turn onto eastbound Erwin Rd

Add traffic signal to control eastbound Erwin Rd left turn onto northbound Flowers
Dr

Anderson Street at Erwin Road

Add second eastbound Erwin Rd left turn bay

Restripe (Anderson St) north leg of intersection to accommodate a southbound
left/through shared lane, a southbound dedicated right turn, and two northbound
receiving lanes

NC 147 Off-On Ramps/Trent
Drive/Elba Street

Replace existing stop controlled intersection with a roundabout with two-lane
approaches

Durham-Orange Light Rail Transit Project |July 24, 2015 |1-2
K.10-7




r U-:’f--TrrenRSIE__ Erwin Road Traffic Simulation Report

Table ES-2: Vissim Overall Intersection Analysis Summary — 2040 LRT Alts vs 2040 No-Build

Intersection Alt. A
AM PM

AM PM AM
Cameron Boulevard (NC 751) and
. C C
Erwin Road
Morreene Road/Towerview Road and £
Erwin Road
LaSalle Street and Erwin Road C C
Douglas Street/.Research Drive and C c C c c c
Erwin Road
Eye Center Drive and Erwin Road A B B B B B
Fulton Street and Erwin Road D C C C C C
Fulton Street and Elba Street C C C C C C
Trent Drive and Erwin Road C D D C D C
Anderson Street and Erwin Road C E D E D E
NC147 Off-On Ramps/Trent
C A B A B A
Drive/Elba Street (Roundabout)
Anderson Street/15th Street/Main b b b b b b
Street
Emergency Drive and Erwin Road A B B B B B
Flowers Drive and Erwin Road
. . A B — — — —
(Unsignalized)

The Vissim results for the 2040 Build Alternatives indicate that all intersections would operate at LOS E
or better during both peak hours and the majority of overall intersections will satisfy NCDOT criteria
with the modifications proposed in Table ES-1. The following intersections would exceed the LOS
threshold under both LRT Alternatives:

e Erwin Road and LaSalle Street (AM and PM peak hours)
e Erwin Road and Morreene Road/Towerview Road (AM peak hour)

As part of the traffic simulation analysis, traffic impacts associated with the implementation of the LRT
were identified in the forms of delay, LOS, and queues. All locations showing impacts were investigated
to determine the significance of the impact and whether there was a feasible roadway modification to
eliminate or reduce the impact. Table ES-1 indicates the series of improvement measures that were
proposed and analyzed in an effort to mitigate traffic impacts resulting from the LRT condition. These
proposed mitigations eliminated a majority of the initial traffic impacts. The remaining traffic impacts
along Erwin Road are not expected to significantly deteriorate traffic operations. Only the intersection of
Erwin Road and LaSalle Street would experience an overall degradation in LOS from LOS C to LOS D. The
intersection of Erwin Road and Morreene Road/Towerview Road also experiences an overall increase in
delay greater than 25% in the AM peak hour; however, the LOS would remain at LOS D.

Durham-Orange Light Rail Transit Project |July 24, 2015 |1-3
K.10-8



FUTUR E. Erwin Road Traffic Simulation Report

Although the maximum queues on the Erwin Road approaches may exceed the storage space for a
particular turn bay, the maximum queue is generally contained within the adjacent through lane storage
space without reaching the upstream signalized intersections. The maximum queue events represent
the absolute farthest extent of the queue for a particular movement, which are infrequent occurrences.
For those movements that report maximum queues exceeding the available storage space, the
respective average queues would be contained within their storage space. Given the limited impact on
traffic operations and the lack of additional practical modifications to the roadway at these locations, no
further modifications are recommended to the LRT Alternative designs beyond those proposed in Table
ES-1.

The expected average queues would be accommodated by the available storage at all locations except
for northbound Towerview Road right turn to eastbound Erwin Road in the PM peak hour under
Alternative 1, however, this excess queue as well as the maximum queue would be contained by the
overall northbound approach and additional widening is not recommended.

Common to both LRT Alternatives, the southbound Anderson Street approach at Erwin Road may
experience maximum queues that could spill back to the at-grade railroad crossing; however, the No-
Build is also expected to have maximum queue lengths that extend upstream across the tracks and onto
Main Street. To ensure the safe operations of the D-O LRT and the railroad crossing, the signal and gate
operations along Anderson Street will be further refined during the Engineering phase of the project.
The second challenge to be addressed is the potential maximum queue that originates at the westbound
Elba Drive left turn to southbound Fulton Street. Under certain circumstances, this queue can combine
with the upstream queue at the westbound Elba Drive left turn to the Duke Medical Center Parking Deck
that can result in a maximum length that extends beyond the roundabout at Trent Drive and Elba
Drive/NC 147 On/Off-Ramps and could potentially reach the NC 147 off-ramp. Under the Build
Alternatives, the westbound Elba Drive left turning vehicles are frequently not afforded sufficient vehicle
gaps between the opposing eastbound Elba Drive through vehicles at this unsignalized intersection,
which causes the westbound left lane to queue while waiting for acceptable gaps. This is an unlikely
event, however to mitigate this compounded maximum queue, the intersection of Elba Drive and the
Duke Medical Center Parking Deck should be investigated further during the Engineering Phase to
determine if traffic can be rerouted from this parking deck entrance or if the intersection at Elba Street
with the parking deck entrance may require signalization to regularly stop eastbound traffic to allow the
westbound left turning traffic to enter the garage unopposed and potentially clear the westbound left
turn queue.

As noted previously, substantial modifications to the roadway are incorporated into the design including
additional turn bays and restriping of intersection approaches to accommodate additional receiving
lanes, and additional roadway expansion is not recommended. Additional traffic analysis will be
completed during the Engineering phase of the project and the proposed roadway modifications may be
refined. Other non-geometric mitigation strategies will also be explored by Triangle Transit and
coordinated with the City of Durham, NCDOT, and major institutional stakeholders along Erwin Road,
including evaluation, development, and enhancement of Travel Demand Management programs to
encourage further mode shifts from driving to transit and non-motorized travel in the station areas.

Durham-Orange Light Rail Transit Project |July 24, 2015 |1-4
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2. Introduction

Through the Alternatives Analysis (AA) process completed in April 2012 prior to preliminary design,
which included extensive public outreach, a Locally Preferred Alternative (LPA) was selected to address
the purpose and need of the Durham-Orange (D-O) Corridor. The proposed project is a 17.1 mile double-
track light rail transit (LRT) line with 17 proposed stations that will greatly expand transit service in
Durham and Orange Counties. The Durham-Orange Light Rail Transit (D-O LRT) project extends from its
western terminus at the University of North Carolina at Chapel Hill (UNC) at the UNC Hospitals Station to
the eastern terminus in Durham at the Alston Avenue Station. The proposed D-O LRT Project improves
public transportation access to a range of educational, medical, employment, and other important
activity centers, in the D-O Corridor including: UNC; UNC Hospitals; the William and Ida Friday Center
for Continuing Education; Duke University; Durham Veterans Affairs (VA) Medical Center and Duke
University Medical Center (DUMC); downtown and east Durham.

2.1  Description of the Proposed D-O LRT

The proposed D-O LRT alignment generally follows North Carolina (NC) Highway 54 (NC 54), Interstate
40 (I-40), United States (US) 15-501, and parallel to North Carolina Railroad (NCRR) Corridor in
downtown Durham and east Durham. The proposed alignment begins in Chapel Hill at UNC Hospitals,
parallels Fordham Boulevard, proceeds eastward adjacent to NC 54, travels north along 1-40, parallels US
15-501 before it turns east towards Duke University and runs within Erwin Road, and then follows the
NCRR Corridor that parallels NC Highway 147 (NC 147) through downtown Durham, before reaching its
eastern terminus in Durham near Alston Avenue. A total of 17 stations are planned, and approximately
5,000 parking spaces along the D-O LRT alignment will be provided. In addition, a rail operations and
maintenance facility (ROMF) will be constructed to accommodate the D-O LRT fleet.

Bus routes will be modified to feed into the D-O LRT stations and headways will be adjusted to provide
more frequent service and minimize transfer waiting times. These services will also connect LRT
passengers with other area transportation hubs, including park-and-ride lots and transfer centers.

2.2  Proposed Project Alternatives

The Draft Environmental Impact Statement (DEIS) will examine the potential environmental impacts of
the LRT alternative as well as a small number of alignment, station, and ROMF siting Alternatives,
including the following:

= Crossing of Little Creek between the Friday Center and the proposed Leigh Village Development
(i.e., Alternatives C1, C1A, C2, C2A and associated station location)

=  Crossing of New Hope Creek (NHC) and Sandy Creek between Patterson Place and South Square
(i.e., NHC LPA and NHC Alternatives 1 and 2 and associated station locations)

= Station Alternatives at Duke and Durham VA Medical Centers
=  Five proposed locations for the ROMF

In addition to the LRT, the DEIS will consider a No-Build alternative, which includes the existing and
programmed transportation network improvements, with the exception of planned rail improvements
and associated bus network modifications.

Durham-Orange Light Rail Transit Project |July 24, 2015 |2-1
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2.3  Purpose of Erwin Road Traffic Simulation Report

The roadway network is a critical element of the transportation network, serving as a means to safely
move people and goods and to support the economic development of an area. In an effort to balance
safety and mobility with economic development and access, many owners of public roads have
developed standards for determining the impacts of development on the roadway network and the level
to which those impacts must be mitigated. The standards and mitigation levels governing projects in
Durham and Orange Counties of North Carolina have been identified in the Traffic Analysis Methodology
Report included in Appendix A. The NCDOT Traffic Impact Criteria apply for all intersections within this
Erwin Road study area.

The purpose of this technical memorandum is to analyze the traffic operations for the Erwin Road
section of the proposed D-O LRT in light of the policies identified in the Traffic Analysis Methodology
Report. The proposed D-O LRT project would integrate LRT into the median of Erwin Road.

The goal of the study is to provide decision makers with an evaluation of the ability of the transportation
system to accommodate the future travel demand and to help determine which roadway network
modifications are necessary to accommodate that demand. As noted previously, modifications to the
roadway network will be included in this evaluation to determine if reasonable improvements can be
made to accommodate the forecasted traffic volumes for 2040 in accordance with the guiding policies.
This study will also aim to determine which projects are necessary to accommodate the background
growth in traffic and which are necessary to mitigate additional impacts caused by the proposed D-O
LRT project.

2.4 Erwin Road Traffic Simulation Description

This report describes the approach and summarizes the findings and results of the traffic analysis
conducted on the Erwin Road section of the D-O LRT alignment. The studied section in this report is a
corridor, approximately 1.5 miles long that runs along Erwin Road within Durham city limits. The Erwin
Road segment study area extends from Cameron Boulevard (NC 751) in the southwest through
Anderson Street in the northeast. It also includes portions of 15" Street, Main Street, Trent Drive, Fulton
Street, and Elba Street. Preliminary designs were developed for the proposed D-O LRT alignment
running in the median of Erwin Road and are included in the Basis for Engineering Design plans in
Appendix B. The traffic analysis evaluated both AM and PM peak hour traffic volumes with introduction
of the proposed D-O LRT with LRT operating with 10 minute peak period frequency and 20 seconds of
dwell time at each station for passenger boarding and alighting.

For the purpose of this analysis, it was assumed that traffic signals along Erwin Road will be
programmed to operate with traffic signal preemption. Traffic signal preemption takes place when
normal traffic signal operations are interrupted to allow trains to travel through a signalized intersection
with minimal delay. Transit signal preemption was used for this analysis because it provided the greatest
travel time savings to the LRVs by providing reliable along Erwin Road and provides the most
conservative (worst case) analysis of operations of general traffic. It changes signal phasing at the
intersections crossed by D-O LRT by stopping conflicting traffic. A traffic signal phase is the combination
of movements running together at the same time. Triangle Transit will work with NCDOT and the City of
Durham to develop signal plans for each intersection during the Engineering phase of the D-O LRT
project. The signal plans will incorporate signal preemption or transit signal priority. The difference

Durham-Orange Light Rail Transit Project |July 24, 2015 |2-2
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between signal priority and signal preemption is that signal priority modifies the normal signal operation
process to better accommodate transit vehicles, while preemption interrupts the normal process for
special routine events such as an approaching train. Transit signal priority extends the signal phase for
the LRT and any non-conflicting vehicular phase(s), e.g. green or red light will only be lengthened or
shortened by 15 seconds. This method of operation is not preferred by Triangle Transit since it would
severely compromise the travel time reliability of the light rail operations which would have a negative
impact on ridership.

In the case of Erwin Road, the proposed D-O LRT alignment is located in the median. As a result, when
trains approach an intersection the normal traffic signal timing will be altered to allow the train to
proceed with minimal or no delay. While the train is in the intersection, vehicular and pedestrian traffic
crossing the tracks are stopped, however, traffic traveling parallel to the tracks can proceed. This may be
accomplished by lengthening or shortening the traffic signal phases, typically by no more than 30 to 45
seconds. Along roadways with LRT running in the median, a common change to the traffic signal phasing
is to switch left turning movements from leading, before opposing traffic, to lagging, after opposing
traffic. Any difference in signal phase length as a result of the passing train is made up within one traffic
signal cycle after the train passes. A traffic signal cycle comprises all of the signal phases that a particular
traffic signal will display before a signal phase is repeated. Along Erwin Road, traffic signal cycles are
generally two minutes long in the existing conditions.

Erwin Road is an existing five-lane facility with a center two-way left-turn lane. Two LRT stations are
proposed for implementation along this section of the project. The westernmost of the two is located at
the intersection with LaSalle Street. There are two possible locations for the second station in the
vicinity of Duke and VA Medical Centers that were considered and analyzed. The first of two potential
stations at the eastern end of Erwin Road is located between the intersections of Trent Drive and
Flowers Drive, and the second is located just east of the intersection with Duke Eye Center Drive. In the
analysis they are referred to as the Trent/Flowers Station Alternative and the Duke Eye Center Station
Alternative.

The implementation of the proposed D-O LRT along the Erwin Road corridor would require the
reconstruction of the roadway from Cameron Boulevard (NC 751) to east of Anderson Street with
numerous specific design features to optimize the traffic operations along the corridor. This corridor was
examined in a previous study conducted as part of the AA.

In order to meet NCDOT criteria, it was assumed for the purposes of this project that, at a minimum, the
existing number of through lanes available for general traffic on Erwin Road would need to be
maintained with the implementation of the LRT. In other words, existing lanes would not be converted
for exclusive use by the LRT.

The AA study was conducted using Synchro software package. Synchro is a deterministic traffic analysis
tool with limited functionality to determine the impacts of a LRT alignment as well as limited ability to
determine the spill back effects of one intersection on adjacent intersections. For the purpose of this
analysis for the DEIS, Vissim software was used. Vissim is a more robust traffic simulation package that
can not only provide level of service (LOS) information, but can also determine the true impact to
vehicular traffic due to the proposed D-O LRT. By employing Vissim, this traffic analysis was able to
identify potential impacts to traffic and assist in the identification of potential mitigation strategies that
revised and superseded the mitigation strategies identified in the AA.
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The following intersections were analyzed in the Vissim models and are also shown in Figure 1 on the
following page:

Erwin Road and Cameron Boulevard (NC 751) (signalized)
Erwin Road and Morreene Road/Towerview Road (signalized)
Erwin Road and LaSalle Street (signalized)

Erwin Road and Douglas Street/Research Drive (sighalized)
Erwin Road and Duke Eye Center Drive (signalized)

Erwin Road and Fulton Street (signalized)

Fulton Street and Elba Street (signalized)

Erwin Road and Emergency Drive (unsignalized)

Erwin Road and Trent Drive (signalized)

Trent Drive and Elba Street/NC 147 On/Off-Ramps (unsignalized)
Erwin Road and Flowers Drive (unsignalized)

Erwin Road and Anderson Street (signalized)

Main Street and Anderson Street/15™" Street (signalized)

Durham-Orange Light Rail Transit Project |July 24, 2015 | 2-4
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3. Description of Scenarios

Four scenarios were analyzed for this study. Those scenarios included an Existing Conditions scenario that
was also used for model calibration, a Future Year No-Build Alternative, and two Future Year LRT
Alignment Alternatives.

A brief description of the scenarios evaluated in a microscopic simulation for traffic operations follows.

3.1 2011 Base Year Scenario

The 2011 Base Year scenario simulated traffic conditions as they existed in 2011. The goal of the 2011
Base Year Scenario was to develop a calibrated model that would serve as the basis for the creation of the
models for the other scenarios. As discussed in the Traffic Analysis Methodology Report, only speed data
related to calibration was provided for this scenario; no LOS data was provided for this scenario.

The following two recent improvements along Erwin Road have already been implemented in the field and
are incorporated in the Existing, No-Build and LRT Alternatives:

= The Erwin Road intersection at the Duke Eye Center/VA Medical Center has been converted to a
signalized intersection.

= The Erwin Road and Fulton Street intersection has been modified to include dual left-turn lanes
from eastbound Erwin Road to northbound Fulton Street.

3.2 2040 No-Build Alternative

This alternative determined what the traffic operations would be in the vicinity of the proposed D-O LRT
study area if the proposed project is not constructed. The No-Build Alternative assumed no improvements
other than those currently scheduled for implementation which include: an eastbound right turn lane at
the intersection of Research Drive and Erwin Road, signalization of the intersection of Emergency Drive
and Erwin Road and reconstruction of the southern leg of the intersection of Duke Eye Center Drive and
Erwin Road. Other No-Build modifications include signal timing/phasing changes and restriping of
intersection approaches to better accommodate the traffic volumes. In the 2040 No-Build Alternative, all
intersections at the eastern end of Erwin Road experienced significant queueing.

3.3 2040 Build Conditions — Trent/Flowers Station Alternative

The Build Trent/Flowers Station Alternative consists of a station platform located within the median of
Erwin Road between Trent Drive and Flowers Drive. This study determined what the traffic operations
would be like in the vicinity of the proposed project if the light rail is constructed according to the
Trent/Flowers Station Alternative. The Build analysis roadway network was developed from the No-Build
network by adding the LRT and making modifications needed to meet NCDOT analysis thresholds to the
greatest extent practicable. The roadway geometry and LRT alignment for the Trent/Flowers Alternative
are shown in the Basis for Engineering Design plans in Appendix B. The roadway modifications identified
as recommended mitigation measures in the Build analysis are presented in Table 1.
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The northbound exclusive right turn lane on Anderson Street at Erwin Road identified in the AA is not

included in the design, as the addition of dual left-turn lanes on eastbound Erwin Road alleviates the need
for this improvement to satisfy the criteria.

3.4 2040 Build Conditions — Duke Eye Center Station Alternative

The 2040 Build Duke Eye Center Station Alternative is similar to the 2040 Build Trent/Flowers Station
Alternative, but differs by replacing the proposed station between Trent Drive and Flowers Drive with a
proposed station just east of Duke Eye Center Drive. The roadway geometry and LRT alignment for the Eye
Care Center Alternative are shown in the Basis for Engineering Design plans in Appendix B. Proposed
roadway modifications included in Table 1 would also be applied to the Duke Eye Center Alternative
except where noted.

In terms of the LRT’s signal operation, for the purpose of this analysis it was assumed that traffic signals
along Erwin Road will be programmed to operate with traffic signal preemption. Traffic signal preemption
takes place when traffic signal timing is interrupted to allow trains to remain on schedule. In the case of
the Erwin Road corridor, it is assumed the normal traffic signal timing is altered to allow the train to
proceed uninhibited. While the train is in the intersection, all conflicting movements must stop although
traffic traveling parallel to the tracks can proceed with the train. Any difference in signal phase length as a
result of the passing train is made up within one traffic signal cycle after the train passes.
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Table 1: Build LRT Alternatives Proposed Roadway Modifications

Erwin Road Segment

Cameron Boulevard at Erwin Road

Increase the length of northbound Cameron Blvd right turn bay

Add two exclusive southbound Cameron Blvd left turn bays onto Erwin Rd

Increase the length of westbound Erwin Rd right turn bay

Center for Living at Erwin Road

Prohibit outbound left turns from Duke Center for Living onto eastbound Erwin Rd

Add traffic signal to control eastbound Erwin Rd left turn into the Duke Center for
Living

Morreene Road/Towerview Road at
Erwin Road

Add dedicated westbound Erwin Rd right turn bay

Eliminate on-street parking spaces to provide two northbound Towerview Rd
approach lanes

Lambeth Circle at Erwin Road

Convert to right-in/right-out

LaSalle Street at Erwin Road

Restripe to provide two southbound LaSalle St left turn lanes and one southbound
LaSalle St through/right shared lane

Downing Street at Erwin Road

Prohibit left turns from Downing Street onto eastbound Erwin Rd and add a signal
to control eastbound left turns from Erwin Rd onto Downing St.

Douglas Street/Research Drive at
Erwin Road

Restripe to provide dedicated right, through and left turn lanes on both north and
southbound Douglas St/Research Dr approaches

Duke Eye Center Drive at Erwin Road

Add dedicated westbound Erwin Rd right turn bay (Trent/Flowers Station
Alternative only)

Increase dedicated eastbound Erwin Rd right turn bay

Fulton Street at Erwin Road

Remove dedicated westbound Erwin Rd right turn lane

Emergency Drive at Erwin Road

Prohibit eastbound Erwin Rd left turn and restripe northbound to provide exclusive
left turn lane

Trent Drive at Erwin Road

Add second dedicated eastbound Erwin Rd left turn bay

Restripe (Trent) north leg of intersection to accommodate one southbound through
lane and one dedicated left turn, and two northbound receiving lanes

Add dedicated southbound Trent Dr right turn bay

Flowers Drive at Erwin Road

Prohibit southbound Flowers Drive left turn onto eastbound Erwin Rd

Add traffic signal to control eastbound Erwin Rd left turn onto northbound Flowers
Dr

Anderson Street at Erwin Road

Add second eastbound Erwin Rd left turn bay

Restripe (Anderson St) north leg of intersection to accommodate a southbound
left/through shared lane, a southbound dedicated right turn, and two northbound
receiving lanes

NC 147 Off-On Ramps/Trent
Drive/Elba Street

Replace existing stop controlled intersection with a roundabout with two-lane
approaches
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4. Methodology

The use of microscopic simulation was completed using Vissim (version 5.4). Vissim is a microscopic,
behavior-based multi-purpose traffic simulation program. For many engineering disciplines, simulation has
become an indispensable instrument for the optimization of complex technical systems. This is also true
for transportation planning and traffic engineering, where simulation is an invaluable and cost-reducing
tool. The microscopic simulation model was developed for the studied section of the project and was
based on a calibrated base model for the area.

The methodology for microscopic simulation begins with a base model developed from data collected for
the transportation network. The base model is then calibrated against data measured in the field to arrive
at a calibrated base model. Once the base model is calibrated future year alternatives can be developed
and results compared. The concept of Highway Capacity Manual’s (HCM) Level of Service was adopted
here for the purpose of simply categorizing the delays. Please note that the calculation methods of HCM
delay and Vissim delay are different, as Vissim delay includes control delay as well as queue delay,
whereas, HCM includes control delay only, The LOS grades are based on Vissim delays, which will provide
a more conservative result than the typical HCM delays.

The methodology for microscopic simulation begins with a base model developed and calibrated to counts
and other vehicle probe data measured in the field. Once the base model is calibrated, future year
alternatives can be developed and analyzed for impact study. As in real-life operations, microscopic
simulation models are constrained to the capacity of a given roadway, and as such the model can only
load traffic up to the capacity of a facility, with excess vehicles being denied entry and queue up outside
the model network. This can happen for future scenarios when demand has been forecasted to outgrow
the capacity of the existing roadways.

4.1 Measures of Effectiveness

Measures of effectiveness (MOE) are system performance statistics that best characterize the degree to
which a particular alternative meets the project objectives. The MOEs for microscopic simulation can be
abundant due to the nature of the analysis. The primary MOEs for urban arterials are typically average
speed and vehicle density for individual segments as well as average travel time and speed for individual
origin-destination pairs within the network. On an overall network level, MOEs such as average system
speed, average system delay, and number of stops can provide overall indications of the operations of a
network.

As discussed in the Traffic Analysis Methodology Report, corridor-level MOEs including average speed and
travel time were used as the method for calibrating the base year model. Control delay, which is utilized
to determine intersection LOS, and queuing were the MOEs for the future year models.

The acceptable levels for the future year MOEs were enumerated in the Traffic Analysis Methodology
Report. Both NCDOT and City of Durham have established guidelines that specify when chosen MOEs meet
the required thresholds.

The NCDOT’s “Policy on Street and Driveway Access to North Carolina Highways” states that when
comparing base network conditions to project conditions, improvements to the roadway network shall be
identified if at least one of the following conditions exist:
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= The total average delay at an intersection or an individual approach increases by 25% or greater,
while maintaining the same Level of Service

= The Level of Service degrades by at least one level
= Or Level of Service is F

=  For turning lanes, mitigation improvements shall be identified when the analysis indicates that the
95th percentile queue exceeds the storage capacity of the existing lane.

For the purposes of this analysis, traffic impacts were considered significant if the Build Alternative delay
was at or above a middle LOS D or 45.0 seconds or greater for a signalized intersection. Those overall
intersections or movements that reported delays greater than 45.0 seconds and experienced an LOS
degradation or increase in delay greater than 25% compared to the No-Build were highlighted in the
Vissim LOS tables with orange. For those intersections or movements that reported a Build LOS better
than middle D or less than 45.0 seconds, the impacts were not considered as significant and were
highlighted with yellow.

To be considered a queue impact, the maximum queue length for any Build movement would exceed both
the respective No-Build movement’s maximum queue length and the build movement storage length by
10 feet.

Based on the locations of intersections along the Erwin Road segment, NCDOT’s criteria are applied for
traffic impact analysis.

4.2 Network Development

4.2.1 Geometry

The basis for developing the geometric data was a combination of aerial photographs and contour maps.
Aerial photography was used as a background to digitize the network into the simulation model. The
three-dimensional attributes and grades were determined based on a contour map of the study area.

The geometry in the 2011 Base Year network and the 2040 No-Build network are based on the current
geometry of Erwin Road. The network was created using aerials from NC OneMap, Google Maps, field
verification, and contour maps from the North Carolina Department of Transportation (NCDOT).

4.2.2 Traffic Control

Signal and coordination plans were obtained from NCDOT for the nine signals included in the study area.
These plans were used to input timing, phasing, and detectors for the following intersections in the base
year:

= Cameron Boulevard at Erwin Road
=  Morreene Road/Towerview Road at Erwin Road
= LaSalle Street at Erwin Road

= Douglas Street/Research Drive at Erwin Road
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=  Fulton Street at Erwin Road

= Elba Street at Fulton Street

= Trent Drive at Erwin Road

* Anderson Street at Erwin Road

= Anderson Street/Fifteenth Street at Main Street

Field verification of the signal timings were performed by timing each signal phase and recording videos at
each intersection. The existing signal timing plans and signal design files are located in Appendix C. For the
future signal timings, minimum green times, yellow and all-red clearance intervals were based on build
intersection geometry, the Institute of Transportation Engineers’ pedestrian phasing formula, and
recommended traffic settings documented in the NCDOT Congestion Management Capacity Analysis
Guidelines. The signalized intersections for the future year networks were input into Synchro for
optimization prior to being input into Vissim. The future year signal timings utilized the base year timings,
which were re-optimized based on the 2040 forecasted traffic volumes and build geometry. The future
year signalized intersections include the previously listed intersections. Cycle lengths, splits and offsets
were optimized in Synchro for the study signalized intersections in the network prior to being input into
Vissim where they were refined.

4.2.3 Speed Data

The average speed data in the area were collected using the floating car technique during off-peak periods
with low volumes. This data was used to develop desired speed distributions for the network. Weekday
peak periods speed data was collected from INRIX (a mobile application pertaining to road traffic). This
data was used to determine the average speed during the peak periods from the approximate time the
initial count data was collected. This data was used in calibration of the model. The desired speed
distribution for turning vehicles at intersections was assumed to be 12.6 mph with a standard deviation of
1.2 mph for right turns and 21 mph with a standard deviation of 2 mph for left turns. The speed
distributions used for Erwin Road was based on a 35 mph posted speed with a range of 32 to 48 mph in
Vissim.

4.2.4 Driving Behavior Parameters

The driver behavior parameters were used to guide vehicles through the network during the simulation
models. Both the car-following and lane-change models in Vissim use an extensive range of parameters.
Some of these may be adapted by the user to change basic driving behavior. Vissim uses five driving
behavior models, of which only one was used in the base model; Urban (motorized). The Urban
(motorized) parameters were used to model the surface streets within the network and were based on
the Wiedemann 74 model. The Wiedemann 74 model includes three parameters which can be calibrated
based on the data collected. Default values were used in developing the base model and any
modifications made to the parameters were documented in the calibration section of this report.

4.2.5 Estimated Traffic Volumes

Simulation models are capable of using unbalanced input volumes and their own internal algorithms to
balance the network; however using this method of traffic volume input can produce inaccuracies in
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actual processed volumes at particular locations. To accurately model the network, the volumes were
developed into a balanced network. The traffic volumes for the proposed project were based on peak
hour count data that was balanced along Erwin Road by adjusting through volumes and adding sink and
source nodes to correspond to mid-block locations that could serve as origins and destinations of traffic.
These locations included parking lots for commercial establishments as well as parking areas for
residential development along the corridor.

Volumes for the 2011 Existing, the 2040 No-Build Alternative and the 2040 Build Alternatives were created
using the count data and the Triangle Regional Model (TRM) v5 as outlined in the Traffic Analysis
Methodology Report. The balanced peak hour volumes for all scenarios are shown in Appendix D. In
general, the 2040 Build Alternative traffic volumes were lower than those in the No-Build Alternative by
between 10 and 20 vehicles along major approaches.

Construction of the D-O LRT will result in the redistribution of certain volumes. For both LRT Build
Alternatives, the No-Build left-turning traffic entering and exiting Lambeth Circle was shifted to LaSalle
Street and the No-Build left-turning traffic entering and exiting Hock Plaza was reassigned to Douglas
Street. These volume reassignments reflect the proposed construction of center medians in this area as
well as the existing access between developments and public roadways to the north of Erwin Road.
Additionally, right-turning traffic from westbound Erwin Road to northbound Fulton Street was shifted to
Trent Drive and Elba Street to utilize the proposed roundabout. Since the right-turn movement was not
prohibited at the Erwin Road and Fulton Street intersection some volume estimated in the No-Build
conditions remained in the Build Alternatives.

4.2.6 Simulation Settings and Repetitions

Each simulation was run for one hour, with 15 minutes of start-up time for the network to load traffic
before output recording was started.

The number of simulation runs was based on the process described in Appendix B of the Federal Highway
Administration (FHWA) Traffic Analysis Toolbox Volume lll. The average speed of each simulation run was
used as a basis for determining the number of required repetitions, with a confidence level of 95% and a
confidence interval of 5 mph. It was calculated that each alternative would need to be run with 16 random
seeds for both the AM and PM peak hours.

4.2.7 Output

The output data was extracted from the model using the Travel Time evaluation, and the Intersection
Node modules. The Travel Time evaluation provided average travel times for the corridor used for
calibration of the 2011 Existing model. The Intersection Node module provided movement and
intersection delay data which was utilized to determine the intersection LOS for the future year analysis
models.

4.2.8 Base Year Calibration

The base year model was calibrated by comparing modeled travel times versus historic INRIX speed data
as described in the Traffic Analysis Methodology Report. INRIX speed data is collected by utilizing vehicle
probes that collect and transmit the locations of probe vehicles within the network. Historic data was
extracted for Erwin Road within the study area for AM and PM peak one hour periods during all weekdays
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for the month of May in 2011. The average speed and corresponding travel time for each direction along
Erwin Road was determined from the data. It should be noted that INRIX speed data is composed of link-
based speeds (as opposed to spot speeds taken at a fixed point); therefore, the model network was
developed to match the same extents as the INRIX speed data. For this study this included the Erwin Road
segments between the Cameron Boulevard (NC 751) intersection and the Anderson Street intersection.

For the calibration effort, the average travel time was determined by averaging a statistically adequate
number (see section 5.1) of model runs. Speed calibration targets of +/- 2.5 mph (desirable) and +/- 5 mph
(acceptable) were set as described in the Traffic Analysis Methodology Report.

Calibrating the base year model to replicate the current existing conditions required the following changes
in driving behavior factors:

= Lane change — Changed the safety distance reduction factor to 0.5 for Urban (default value is 0.6)
= Turned on cooperative lane changing

= Adjusted connector “Lane Change” distances
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5. 2040 Simulation Results

5.1 2011 Existing Conditions

The 2011 Existing Conditions Vissim model was developed and calibrated, as described in Section 4.2.68
above. The INRIX speed data, taken from a 1.5 mile corridor along Erwin Road showed the following
average speeds and corresponding travel times.

Speed data and calibration results for the AM and PM eastbound and westbound travel times are shown
in Table 2 below. As shown in Table 2, three of the four modeled average speeds were within the desirable
calibration limits of +/- 2.5 mph. The other was within the acceptable range of +/- 5 mph. The base model
is therefore considered to be calibrated and can be utilized as the basis for developing the future year
alternatives. In general, the speeds in the model were lower than those from the INRIX data. Speeds were
not further increased because in addition to all values falling within acceptable limits, the queuing seen in
the simulation model appeared to match field observed conditions.

Table 2: 2011 Existing Scenario - Base Model Calibration Results

- Period need need » are - . oe
Eastbound (EB) Travel Time and Speed Summary
Within
EB AM 4.09 26.38 4.33 24.86 -0.24 1.52 desirable
Corridor 1.79
Wide Within
PM 4.49 24.03 4.07 26.45 0.42 -2.42 desirable
Westbound (WB) Travel Time and Speed Summary
Within
ws AM 4.36 24.79 4.21 25.57 0.15 0.78 desirable
Corridor 1.79
Wide Within
PM 5.43 19.92 4.53 23.76 0.90 -3.84 acceptable

5.2 2040 No-Build Alternative

The 2040 No-Build Alternative model was developed based on the calibrated Existing Conditions model.
The projects included in section 2.4 were added to the network geometry and the 2040 No-Build volumes
were then input into the model. Please note that the Trent Drive at Elba Road/NC 147 Ramp intersection is
unsignalized and was evaluated as such in the No-Build Alternative.

The Highway Capacity Manual defines LOS for signalized and unsignalized intersections as a function of the
average vehicle control delay. LOS may be calculated per movement or per approach for any intersection
configuration, but LOS for the intersection as a whole is only defined for signalized and all-way stop
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configurations. Table 3 and Table 4 demonstrate the different levels of service for signalized and
unsignalized intersections based on delay and volume to capacity ratio.

Table 3: Level of Service — Signalized Intersections

Level of Delay
Service (seconds)

Description

This level is typically assigned when the volume-to capacity ratio is low
and either progression is exceptionally favorable or the cycle length is

A <10 very short. If it is due to favorable progression, most vehicles arrive
during the green indication and travel through the intersection without
stopping.

This level is typically assigned when the volume-to-capacity ratio is low

B >10-20 and either progression is highly favorable or the cycle length is short.

More vehicles stop than with LOS A.

This level is typically assigned when progression is favorable or the cycle
length is moderate. Individual cycle failures (i.e., one or more queued
vehicles are not able to depart as a result of insufficient capacity during
the cycle) may begin to appear at this level. This number of vehicles
stopping is significant, although many vehicles still pass through the
intersection without stopping.

C >20-35

This level is typically assigned when the volume-to-capacity ratio is high
D >35-55 and either progression is ineffective or the cycle length is long. Many
vehicles stop and individual cycle failures are noticeable.

This level is typically assigned when the volume-to-capacity ratio is high,
E >55-80 progression is unfavorable, and the cycle length is long. Individual cycle
failures are frequent.

This level is typically assigned when the volume-to-capacity ratio is very
F >80 high, progression is very poor, and the cycle length is long. Most cycles
fail to clear the queue.

Table 4: Level of Service — Unignalized Intersections

Level of Delay

Service (seconds)
<10

>10-15
>15-25
>25-35
>35-50
>50

MmO |O|®
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The Erwin Road Study Area 2040 No-Build Vissim MOEs are presented in Table 5 for the AM and PM peak
hours.

Table 5: 2040 No-Build Alternative Vissim Model Summary

| AM Peak PM Peak
Intersection Movement B Delay (s) LOS B Delay LOS
(vph) (vph) (s)

SBT 1030 20.91 C 532 33.37 C

SBL 864 23.06 C 341 34.36 C

Cameron NBT 279 149.79 F 938 57.98 E
Boulevard/Erwin Road | NBR 384 62.68 E 253 35.41 D
WBR 186 3.84 A 642 15.91 B

WBL 220 43.23 D 439 44.43 D

Overall 2963 39.73 D 3145 38.95 D

SBT 681 55.84 E 208 71.87 E

SBR 141 50.72 D 182 55.58 E

SBL 314 53.78 D 218 90.83 F

NBT 165 34.34 C 444 135.60 F

NBL 14 39.27 D 149 133.85 F

Morreene NBR 21 14.96 B 119 123.01 F
Road/Towerview EBR 174 29.40 C 41 24.66 C
Road/Erwin Road EBL 218 36.63 D 143 63.68 E
EBT 794 32.37 C 326 32.04 C

WBL 49 48.18 D 102 22.94 C

WBR 214 10.58 B 344 20.26 C

WBT 227 30.09 C 833 21.61 C

Overall 3012 39.48 D 3108 60.42 E

SBT 259 51.66 D 79 76.94 E

SBR 80 11.03 B 167 14.96 B

SBL 350 59.06 E 149 88.55 F

NBT 48 44.41 D 149 67.86 E

NBL 15 54.53 D 119 56.64 E

) NBR 45 7.99 A 168 9.96 A

;Zzi:'e Street/Erwin - 7pp) 83 16.88 B | 204 3326 | C
EBR 160 6.69 A 27 5.90 A

EBT 1269 17.37 B 697 23.03 C

WBR 136 4.93 A 408 9.88 A

WBL 136 31.76 C 21 15.08 B

WBT 313 14.08 B 1159 15.54 B

Overall 2893 2491 C 3346 25.64 C
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| AM Peak | PM Peak
Intersection Movement volume Delay (s) LOS volume Delay LOS
(vph) (vph) (s)

SBT 32 65.49 E 12 70.66 | E

SBR 70 9.26 A | 284 1057 |B

SBL 101 67.29 E 224 67.74 | E

NBT 10 58.46 E 27 6563 | E

NBL 68 68.30 E 299 6264 |E

Douglas NBR 201 8.24 A 412 17.54 B
S.;T.ii%fff.iaéf,z g EBL 152 16.53 B |57 2453 | C
EBR 291 5.46 A |57 3.84 A

EBT 774 15.96 B |632 2256 | C

WER 74 2.91 A |45 5.27 A

WBL 282 29.29 c |1s2 2283 |cC

WBT 552 14.98 B |855 1606 | B

Overall 2605 19.03 B |3054 2613 | C

NBT 0 0.00 A |o 0.00 A

NBL 8 70.64 E 16 5888 | E

NBR 36 6.36 A |82 11.10 |8

SBT 1 35.52 D |3 7827 | E

SBR 23 23.27 c |ea 3168 | C

SBL 85 64.77 E 116 6579 | E

g‘r‘it‘z /EEyr‘fNiC:;Zea' | EBL 67 9.01 A |31 1529 | B
EBR 34 2.03 A |63 4.43 A

EBT 693 3.90 A | 109 8.10 A

WBR 194 3.11 A |136 3.45 A

WBL 92 4.66 A |28 13.18 | B

WBT 973 3.28 A 922 4.39 A

Overall 2203 6.54 A | 2558 1020 |B

NBL 68 59.36 E 37 6226 | E

NBT 98 83.81 F 63 62.16 | E

NBR 84 93.00 F 39 7650 | E

EBR 41 22.98 c |e1 2429 | cC

EBL 275 4153 D |a16 6651 | E

. EBT 495 22.91 c |so03 3371 | C

;L;'atg” Street/Erwin o 52 62.43 E |76 2518 | C
SBR 692 29.48 c 321 1586 | B

SBL 216 59.37 E 78 4670 | D

WBL 27 24.35 c |s3 1808 | B

WBT 494 25.22 c |729 2109 | cC

WER 153 18.48 B |39 2053 | C

Overall 2694 35.66 D |3070 3251 |C
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| AM Peak | PM Peak
Intersection Movement volume Delay (s) LOS volume Delay LOS
(vph) (vph) (s)
SBR 96 7.20 A |43 1.99 A
SBT 505 22.20 c |249 9.96 A
SBL 382 23.41 c |113 1732 |8
EBL 24 73.60 E |78 67.03 |E
EBR 16 15.84 B |40 3483 |C
EBT 18 70.21 E |66 6579 | E
;’r';‘;: Street/Elba NBT 329 2258 c |666 1473 |8
NBL 20 25.23 c |22 1398 | B
NBR 177 4.18 A | 187 3.62 A
WBR 210 6.96 A | 233 8.83 A
WBT 59 60.51 E |37 64.46 | E
WBL 452 66.16 E 187 64.06 |E
Overall 2287 29.61 c |1921 2220 |cC
NBT 38 67.76 E 195 6489 | E
NBL 111 68.53 E |320 6122 |E
NBR 36 66.04 E 120 61.48 |E
SBT 175 49.71 D |38 6456 | E
SBR 117 19.97 B | 164 1269 | B
Trent Drive/Erwin SBL 388 53.83 D 140 77.38 E
Road EBR 219 7.63 A |68 1528 | B
EBL 102 9.38 A | 249 3073 | C
EBT 484 734 A |653 2899 | C
WBL 143 17.37 B |38 4043 | D
WBR 35 16.20 B |186 2239 | C
WBT 444 12.96 B |549 1711 | B
Overall 2293 25.95 c |2719 3573 | D
WBL 94 34.64 c |78 5873 | E
WBR 13 50.31 D |49 80.11 | F
WBT 403 3571 D |374 5393 | D
NBR 61 39.81 D |110 9519 | F
NBT 245 57.23 E |329 14275 | F
NBL 100 55.68 E |206 117.74 | F
Qt”r‘:zsgfwin foad SBL 32 54.03 D |20 7382 | E
SBT 234 50.65 D |222 6462 |E
SBR 396 9.93 A | 2901 1081 | B
EBT 241 23.98 c |573 3416 | C
EBR 68 4.68 A |140 7.38 A
EBL 265 40.25 D |[533 9259 |F
Overall 2152 34.66 c |2925 68.09 |E
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| AM Peak | PM Peak
Intersection Movement volume Delay (s) LOS volume Delay LOS
(vph) (vph) (s)
SBL 0 0.00 A 0 0.00 A
SBR 917 2.43 A 151 0.21 A
NC147 Ramps/Trent SBT 425 54.24 F 231 16.74 C
Drive/Elba Street EBT 213 0.28 A 467 0.73 A
(unsignalized) EBR 266 11.43 B 116 3.30 A
NBR 176 0.39 A 630 1.28 A
Overall 1996 14.31 B 1594 341 A
SBL 23 61.43 E 31 61.11 E
SBR 1 42.08 D 8 32.51 C
SBT 217 63.74 E 170 63.73 E
WBR 14 3.36 A 48 12.59 B
WBT 182 23.35 C 487 38.39 D
Anderson Street/lSth WBL 223 40.59 D 224 64.81 E
Street/Main Street EBL 0 0.00 A 7 89.26 F
EBT 421 49.44 D 362 82.61 F
EBR 222 44,98 D 141 74.65 E
NBT 265 39.53 D 396 29.40 C
NBR 61 40.45 D 247 28.01 C
NBL 197 37.56 D 268 27.68 C
Overall 1827 43.73 D 2391 47.71 D
SBT 0 0.00 A 18 58.34 E
SBR 10 5.75 A 241 18.13 B
SBL 1 45.01 D 0 0.00 A
NBT 4 56.06 E 4 49.14 D
NBL 20 56.52 E 1 31.37 C
Emereenc NBR 48 9.54 A 78 10.69 B
DrivefErW:’n foad EBL 14 6.74 A |1 6.91 A
EBR 23 2.79 A 2 7.14 A
EBT 756 4.38 A 904 15.68 B
WBR 7 2.18 A 38 3.09 A
WBL 22 8.26 A 58 13.88 B
WBT 644 3.63 A 936 4.53 A
Overall 1548 5.13 A 2282 11.18 B
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| AM Peak | PM Peak
Intersection Movement LT Delay (s) LOS LT 2ER] LOS

(vph) (vph) (s)

NBT 0 0.00 A 0 0.00 A

NBL 1 5.16 A 0 0.00 A

NBR 28 5.56 A 348 30.98 D

SBT 0 0.00 A 0 0.00 A

SBR 8 5.97 A 1 14.99 B

Flowers Drive/Erwin SBL 2 8.03 A 11 40.64 E

Road EBL 64 3.46 A 3 13.94 B

(unsignalized) EBR 299 3.39 A 3 3.14 A

EBT 545 1.10 A 900 23.52 C

WBR 37 0.64 A 9 0.89 A

WBL 251 6.14 A 87 13.85 B

WBT 612 0.71 A 774 2.15 A

Overall 1848 2.19 A 2136 16.44 C

As can be seen from the results, two intersections report overall LOS E results with a number of individual
movements expected to operate at LOS E or F under the No-Build conditions. This is not unexpected as the
corridor is nearing capacity under current conditions and while future vehicle volumes will continue to
grow, the only capacity improvement to be included in the No-Build Conditions is a new dedicated
eastbound Erwin Road right turn bay at Towerview Road/Morreene Road. The results from the No-Build
analysis suggest that a number of roadway modifications may be necessary on the Erwin Road Corridor for
all intersections and movements to operate at LOS D or better, regardless of the presence of the LRT.

A 2040 No-Build Synchro-based model was developed to provide an initial set of future optimized signal
timings for input into Vissim. The proposed network geometry and the 2040 No-Build volumes were then
input into the model. The Synchro reports for all 2040 No-Build and Build scenarios can be found in
Appendix E.

Synchro, however, cannot realistically model advanced signal timing operations including Traffic Signal
Preemption or Transit Signal Priority. As such, the delays caused to general traffic by signal preemption
events cannot be measured by Synchro and therefore those intersections equipped with this special signal
operation would underreport vehicle delays.

The Vissim results for the No-Build analysis indicate that there will be excessive delays at the intersections
of Erwin Road at Morreene Road/Towerview Road and Erwin Road at Anderson Street. The Vissim analysis
reflects the spillback effects that occur under congestion in actual field conditions and are indicated in
MOE Tables 7 through 10 under the average and maximum queue length results. Based on the results of
the Vissim analyses, the following intersections are anticipated to operate at LOS E or LOS F in at least one
No-Build peak hour:

= Erwin Road at Morreene Road/Towerview Road

= Erwin Road at Anderson Street
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It is important to note that these are No-Build background issues that may need to be addressed
regardless of the potential D-O LRT project. This expected No-Build congestion may make it more difficult
to meet the thresholds stated in NCDOT’s “Policy on Street and Driveway Access to North Carolina
Highways” under the Build alternatives. Queue lengths that may already be lengthy in the No-Build
Conditions could cause additional queuing resulting from the build conditions to exceed the available
storage space for a particular lane group.

5.3 2040 Build Conditions — Trent/Flowers Station Alternative

The Build Trent/Flowers Station Alternative was analyzed in Vissim for the 2040 AM and PM peak hours to
determine traffic operations in the vicinity of the proposed project if the light rail is constructed and a
station is constructed between Trent Drive and Flowers Drive. The 2040 LRT Trent/Flowers Station model
was based on the 2040 No-Build models, with the LRT running in the center median along Erwin Road. A
similar set of traffic volumes and signal timing plans were initially transferred to the Build conditions from
the No-Build conditions. Due to the proposed prohibition of eastbound left turns from Erwin Road to
Lambeth Circle and southbound left turns from Lambeth Circle to Erwin Road, future build volumes were
rerouted to LaSalle Street where Lambeth Circle intersects with LaSalle Street. Similarly, the proposed
prohibition of eastbound left turns from Erwin Road to Hock Plaza and southbound left turns to Erwin
Road resulted in the rerouting of traffic to southbound Douglas Street as there is a connection between
that street and the Hock Plaza driveway via the parking garages to the north of Erwin Road. The proposed
replacement of the stop controlled intersection with a roundabout at Trent Drive and Elba Street/NC 147
On/Off Ramps with the inclusion of a northbound Trent Drive left turn movement to westbound Elba
Street also rerouted vehicles from westbound Erwin Road between Trent Drive and Fulton Drive to
westbound Elba Street via Trent Drive.

Intersection signal timing changes from 1) Existing to No-Build and from 2) No-Build to Build including
traffic signal cycle length and phasing modifications are shown in Table 6 for LRT Alternative 1 and LRT
Alternative 2 for all studied intersections. Table 6 also indicates the lane configuration modifications that
are proposed between Existing to No-Build, and No-Build to Build conditions.

Based on the above model network elements and the methodologies defined under MOEs, the results
from Vissim for the 2040 LRT Trent/Flowers Alternative were determined. Detailed traffic delays at
individual movement level and overall intersection level were compared to No-Build scenarios in Table 7
(AM peak hour) and Table 8 (PM peak hour) in Section 6. Queuing information for 2040 LRT Alternative 1
is also included in the comparison tables

5.4 2040 Build Conditions — Duke Eye Center Station Alternative

The Build Duke Eye Center Station Alternative was analyzed in Vissim for the 2040 AM and PM peak hours
to determine traffic operations in the vicinity of the proposed project if the light rail is constructed and a
station is constructed just east of Duke Eye Center. The 2040 LRT Duke Eye Center Station model was
based on the 2040 No-Build model, with the LRT running in the proposed median along Erwin Road. The
LRT Duke Eye Center Station Alternative utilizes the same set of traffic volumes and signal timing plans as
the LRT Trent/Flowers Station models for the respective peak hours.

Proposed roadway modifications that have been applied to both the 2040 LRT Trent/Flowers Station
Alternative and the 2040 LRT Duke Eye Center Station Alternative are listed previously in Table 1.
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Intersection signal timing changes from 1) Existing to No-Build and from 2) No-Build to Build including
cycle length and phasing modifications are shown in Table 6. Table 6 also indicates the lane configuration
modifications between Existing, No-Build and Build conditions.

Based on the above model network elements and the methodologies defined under MOEs, the results
from Vissim for the 2040 LRT Eye Care Center Alternative were determined. Detailed traffic delays at
individual movement level and overall intersection level were compared to No-Build scenarios in Table 9
(AM peak hour) and Table 10 (PM peak hour) in Section 6. Queuing information for 2040 LRT Alternative 2
is also included in the comparison tables
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Erwin Road Traffic Simulation Report

Table 6. 2040 LRT Alternatives Signal & Lane Configuration Modifications

Erwin Road and Cameron Boulevard

Existing Cameron Boulevard NoBuild Cameron Boulevard Build Cameron Boulevard
A A
| = WL
v Erwin v Erwin v Erwin
Road Road Road
Cameron Boulevard Cameron Boulevard Cameron Boulevard
AM Cycle Length Phasing PM Cycle Length Phasing
Existing to NoBuild Free running to 150s No Change Existing to NoBuild Free running to 150s No Change
NoBuild to Build No Change Transit Signal Preemption NoBuild to Build No Change Transit Signal Preemption

Erwin Road and Morreene Road/Towerview Road

Existing Morreene Road NoBuild Morreene Road Build Morreene Road
A
= b | = =
Erwin v Erwin Erwin \ Erwin Erwin \ Erwin
Road A Road Road A Road Road A Road
— —> —>
= 1tr = [tr = |
B 4
Towerview Road Towerview Road Towerview Road
AM Cycle Length Phasing PM Cycle Length Phasing

Existing to NoBuild

Free Running to 150s

EBL, WBL, NBL and SBL Protected Only
changed to Permitted/Protected

Existing to NoBuild

Free Running to 150s

EBL, WBL, NBL and SBL Protected Only
changed to Permitted/Protected

EBL and WBL Permitted/Protected

EBL and WBL Permitted/Protected

NoBuild to Build No Change changed to Protected Only NoBuild to Build No Change changed to Protected Only
Transit Signal Preemption Transit Signal Preemption
Erwin Road and LaSalle Street
Existing S LaSalle St NoBuild S LaSalle St Build S LaSalle St
A A A
-« -« -«
Erwin J i L \ Erwin Erwin J L \ Erwin Erwin L L \ Erwin
Road A Road Road A Road Road A Road
—> —> —>
— |t | = |
v v I
S LaSalle St S LaSalle St S LaSalle St
AM Cycle Length Phasing PM Cycle Length Phasing

Existing to NoBuild

120s to 150s

SBL Permitted changed to
Permitted/Protected

Existing to NoBuild

120s to 150s

NBL and SBL Permitted changed to
Permitted/Protected

NoBuild to Build

No Change

EBL, WBL, SBL Permitted /Protected
changed to Protected Only
NBL Permitted changed to

Permitted/Protected
Transit Signal Preemption

NoBuild to Build

No Change

EBL, WBL, SBL Permitted /Protected
changed to Protected Only

Transit Signal Preemption
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Erwin Road and Douglas Street/Research Drive

Existing Douglas Street NoBuild Douglas Street Build Douglas Street
A A A
-« -« -«
b = | = TRRS
Erwin J L i Erwin Erwin ‘J L \ Erwin Erwin J L \ Erwin
Road A Road Road A Road Road A Road
—> —> —>
<REls — | 14T > [
v v v
Research Dr Research Dr Research Dr
AM Cycle Length Phasing PM Cycle Length Phasing

Existing to NoBuild

120s to 150s

EBL Protected Only to
Permitted/Protected

Existing to NoBuild

120s to 150s

EBL and WBL Protected Only changed to
Permitted/Protected

NoBuild to Build

No Change

EBL Permitted/Protected changed to
Protected Only

NBL and SBL Split Phase changed to
simulateanous Protected

NoBuild to Build

Transit Signal Preemption

No Change

EBL and WBL Permitted/Protected
changed to Protected Only

NBL and SBL Split Phase changed to
simulateanous Protected

Transit Signal Preemption

Erwin Road and VA Medical Center/Duke Eye Care Center

Existing Durham VA Med Center NoBuild Durham VA Med Center Build Durham VA Med Center
A
4 L <
Y = 4L = A e
Erwin \ Erwin Erwin \ Erwin Erwin \ Erwin
Road A Road Road A Road Road A Road
= e = [ = |1
—> —> —>
v v B 4
Eye Care Center Eye Care Center Eye Care Center
AM Cycle Length Phasing PM Cycle Length Phasing
EBL and WBL Permitted/Protected
e . . . . . changed to Permitted
Existing to NoBuild Free running to 150s No Change Existing to NoBuild Free running to 150s

SBL Permitted changed to
Permitted/Protected

EBLand WBL Permitted/Protected

EBLand WBL Permitted/Protected

NoBuild to Build No Change changed to Protected Only NoBuild to Build No Change changed to Protected Only
Transit Signal Preemption Transit Signal Preemption
Erwin Road and Fulton Street
Existing Fulton Street NoBuild Fulton Street Build Fulton Street
A [ — 4
-« «— «—
Erwin ‘J ‘J l L \ Erwin Erwin J ‘J L \ Erwin Erwin ‘J J L A Erwin
Road A Road Road Y Road Road A Road
=SS =SS =R
—> —> —>
—> —> —>
v v v
Duke Hospital Duke Hospital Duke Hospital
AM Cycle Length Phasing PM Cycle Length Phasing

Existing to NoBuild

120s to 150s

WBL Protected Only changed to
Permitted Only

NBL and SBL Protected Only changed to
Permitted/Protected

Existing to NoBuild

120s to 150s

WBL and SBL Protected Only changed to
Permitted/Protected

NBL Protected Only changed to
Permitted Only

NoBuild to Build

No Change

WBL Permitted Only changed to
Protected Only

WBR overlap is removed

RTOR s allowed

Transit Signal Preemption

NoBuild to Build

No Change

WBL Permitted/Protected changed to
Protected Only

WBR overlap is removed

RTORis allowed

Transit Signal Preemption
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Elba Street and Fulton Street

Existing Fulton Street NoBuild Fulton Street Build Fulton Street
A A A
<« .« <«
7 1 v ]! '
Elba J i i L i Elba Elba J L \ Elba Elba J L v Elba
Street A 41 T ?' Street Street A T T T r Street Street A 4-‘ T T r Street
Fulton Street Fulton Street Fulton Street
AM Cycle Length Phasing PM Cycle Length Phasing
NBL Protected Only changed to NBL Protected Only changed to
- . Permitted Only - . Permitted Only
Existing to NoBuild 120s to 150s SBL Protected Only changed to Existing to NoBuild 120s to 150s SBL Protected Only changed to
Permitted/Protected Permitted/Protected
NoBuild to Build No Change No Change NoBuild to Build No Change No Change
Erwin Road and Trent Drive
Existing Trent Drive NoBuild Trent Drive Build Trent Drive
Uil = Il SR
Erwin \ Erwin Erwin \ Erwin Erwin \ Erwin
Road A Road Road Y Road Road A Road
—> —> 4 T
v v -
v
Trent Drive Trent Drive Trent Drive
AM Cycle Length Phasing PM Cycle Length Phasing

Existing to NoBuild

120s to 150s

NBL Permitted/Protected changed to
Protected Only

Existing to NoBuild

120s to 150s

NBL Permitted/Protected changed to
Protected Only

EBL and WBL Permitted/Protected
changed to Protected Only

EBL and WBL Permitted/Protected

NoBuild to Build No Ch NoBuild to Build No Ch changed to Protected Only
oBulld to Bul 0 thange SBR overlap is removed oBulld to Bul 0 thange SBR overlap is removed
Transit Signal Preemption Transit Signal Preemption
Erwin Road and Anderson Street
Existing Anderson Street NoBuild Anderson Street Build Anderson Street
& & &
i & Wb & e
Erwin v Erwin Erwin v Erwin Erwin \ Erwin
Road Y Road Road A Road Road A Road
b b ah
v
Anderson Street Anderson Street Anderson Street
AM Cycle Length Phasing PM Cycle Length Phasing
SBL Protected/Permitted changed to

Existing to NoBuild

120s to 150s

Permitted Only

Existing to NoBuild

120s to 150s

SBL Protected/Permitted changed to
Permitted Only

NoBuild to Build

No Change

EBL and WBL Permitted/Protected
changed to Protected Only

NoBuild to Build

Transit Signal Preemption

No Change

EBL and WBL Permitted/Protected
changed to Protected Only
Transit Signal Preemption
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Elba Street and Trent Drive/NC 147 Ramps
Existing NoBuild Build NC 147 Off Ramp
- -
Elba Vi NC147 Elba Vi NC147 Elba NC147
Street > Off-On Street > Off-On Street — On
—w r Ramp —w r Ramp ;' 4} r Ramp
Trent Drive Trent Drive Trent Drive
AM Cycle Length Phasing PM Cycle Length Phasing
Existing to NoBuild - Unsignalized Existing to NoBuild - Unsignalized
NoBuild to Build - Roundabout NoBuild to Build - Roundabout
Main Street and Anderson Street/15th Street
Existing 15th Street NoBuild 15th Street Build 15th Street
A [ — A
4b| = 4b| = db| =
Main \ Main Main \ Main Main \ Main
Street A Street Street A Street Street A Street
4 il R e
Anderson Street Anderson Street Anderson Street
AM Cycle Length Phasing PM Cycle Length Phasing
NBL and SBL Permitted changed to Split NBL and SBL Permitted changed to Split
Phasing Phasing

Existing to NoBuild

Free running to 150s

WBL Permitted changed to
Permitted/Protected

Existing to NoBuild

Free running to 150s

WBL Permitted changed to
Permitted/Protected

NoBuild to Build No Change No Change NoBuild to Build No Change No Change
Erwin Road and Emergency Drive
Existing Emergency Drive NoBuild Emergency Drive Build Emergency Drive
L L 4
= 4| |+
Erwin i Erwin Erwin v Erwin Erwin i Erwin
Road Y Road Road A Road Road — T T Road
4%» 4%» >
— —_ e
—> —>
v v
Emergency Drive Emergency Drive Emergency Drive
AM Cycle Length Phasing PM Cycle Length Phasing
Existing to NoBuild - Unsignalized to Signalized Existing to NoBuild - Unsignalized to Signalized
EBL Permitted movement is removed EBL Permitted movement is removed
NoBuild to Build No Change WBL Permitted changed to Protected NoBuild to Build No Change WBL Permitted changed to Protected
Only Only
Transit Signal Preemption Transit Signal Preemption
Erwin Road and Flowers Drive
Existing Flowers Drive NoBuild Flowers Drive Build Flowers Drive
& & &
v = + | = e
Erwin v Erwin Erwin v Erwin Erwin v Erwin
Road A Road Road A Road Road — r Road
= = | <
—_1> —1>
v v
Flowers Drive Flowers Drive Flowers Drive
AM Cycle Length Phasing PM Cycle Length Phasing
Existing to NoBuild - Unsignalized Existing to NoBuild - Unsignalized
NoBuild to Build - Unsignalized NoBuild to Build - Unsignalized
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6. Summary of Results

The following sections summarize the results of the study. The following tables (7 through 10) include a
summary of the intersection LOS for each scenario that was modeled.

The available storage shown in the tables for the through lanes represents the available distance to the
adjacent intersection. For the turn bays, it is the available storage of that particular lane. The NCDOT
criteria identifies the 95™ percentile queue as the critical metric to be provided sufficient storage space. It
is important to note that Vissim provides the “average” queue length and the “maximum” queue length.
The maximum queue is based on the worst case scenario in the microsimulation model, even though this
event is likely to occur only once in a peak hour. An evaluation of these MOE tables indicates a substantial
difference between the average queue lengths and the maximum queue lengths. The 95" percentile
gueue length lies somewhere in between the two. In many cases there is a substantial difference between
the No-Build maximum queue and the Build maximum queue. This can be attributed to the occasional
interruption of normal signal operations by the passage of an LRV. This traffic analysis emphasized the
overall intersection LOS with a focus on maximum queue lengths versus storage requirements. If the Build
average queue movement and the maximum No-build queue were satisfied with the storage provided
then it was assumed there was no impact. Operational priority was given to satisfying queue storage for
Erwin Road approaches with the cross street operations of secondary importance.
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Table 7: D-O LRT: Erwin Road Segment — Vissim Intersection Analysis Output Summary - 2040 Build Alternative 1 (Trent/Flowers Station) vs. 2040 No-Build AM Peak Hour 8:00 - 9:00 AM

Erwin Road Traffic Simulation Report

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- Difference | Difference Storage . No- Difference Difference
Node Intersection Movement | Model Demand Model | Demand Build Build Absolute % Build Build Build Build | Absolute % A\f:iel!acsle Build Build Absolute %
SBT 1023 1016 1029 1024 | 25.9| 21.0 4.9 23.1% | C C 75| 156 -82 -52.3% 1205 | 530 943 -412 -43.7%
SBL 860 861 866 867 | 25.5| 23.6 1.9 82%| C C 61| 156 -96 -61.2% 450 | 390 943 -553 -58.7%
NBT 285 277 278 276 | 51.5| 153.9 -102.4 66.5% | D F 50| 267 217 -81.3% 2020 | 196 755 -559 -74.1%
Cameron NBR 389 394 385 393| 12.6| 63.8 -51.2 -80.2% | B E 0 0 0 -100.0% 230 0 23 23 -100.0%
1 (sgi‘)'/eg’fvfn EB LRT 6 6 N/A NA| 00| N/A N/A NA| A | N/A o] N/A N/A N/A 0 N/A N/A N/A
Road! WBR 190 192 190 194 | 4.7 3.7 1.0 26.8% | A A 0 0 0 0.0% 500 2 0 2 0.0%
WBL 222 223 222 226 | 303 | 424 -12.2 286%| C D 24 37 -12 -33.8% 2010 | 167 183 -16 -8.9%
WB LRT 6 6 N/A NA| 00| N/A N/A NA[ A | N/A 0| N/A N/A N/A 0 N/A N/A N/A
All 2980 2963 2970 2980 | 25.4| 403 -14.9 37.0%| C D 26| 103 77 -74.5% 547 968 -422 -43.5%
SBT 658 677 712 728 | 55.8| 46.2 9.5 20.6% D 529 | 486 42 8.7% 1285 | 1114 | 1120 -6 -0.5%
SBR 150 155 148 148 | 33.4| 414 -8.0 19.4% | C D 131 113 19 16.5% 215 | 420 421 0 0.0%
SBL 332 342 332 338 | 55.8| 43.9 11.9 27.1% D 529 | 487 42 8.6% 215 | 1114 | 1120 -6 -0.5%
NBT 144 141 166 165 | 384 | 308 7.6 245%| D C 33 30 2 8.0% 2800 | 210 224 -14 -6.2%
NBL 10 11 14 14| 46.0| 33.0 13.0 39.4% C 26 30 5 -15.6% 990 | 199 224 -25 -11.0%
NBR 18 18 21 21| 148| 141 0.6 45%| B B 1 2 0 -13.3% 200 44 45 2 -3.8%
Morreene | gpg 161 160 175 174 | 244 166 7.8 47.2% | ¢ B 8 1 7] 1102.0% 200 1368 118 250 213.0%
2 Rogd/ L‘;‘é’er‘_"ew EBL 228 230 217 220| 60.5| 393 21.2 53.8% |LE D 80| 48 32 65.9% 1980 | 496 | 484 12 2.4%
oioagl'vm EBT 789 795 794 801| 439| 334 10.5 31.6% | D C 144 | 100 45 44.9% 1980 | 850 595 255 42.9%
EB LRT 6 6 N/A N/A| 00| N/A N/A NA[ A | N/A 0| N/A N/A N/A 0 N/A N/A N/A
WBL 45 43 50 49 81.1| 489 32.1 65.6% h D 21 12 9 72.1% 2135 | 108 106 2 1.5%
WBR 224 223 214 218 | 183 | 12.0 6.3 52.6% | B B 0 0 0 0.0% 235 0 0 0 0.0%
WB LRT 6 6 N/A N/A| 02 N/A N/A NA[ A | N/A 0| N/A N/A N/A 25 N/A N/A N/A
WBT 238 229 227 233 | 54.8| 356 19.2 53.8% D 44 32 12 38.5% 2135 | 222 210 13 6.0%
All 3008 3024 3070 3109 | 46.4| 36.0 10.4 28.9% D 110 | 112 -1 -1.2% 1114 | 1120 -6 -0.5%
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Erwin Road Traffic Simulation Report

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build ) No- Difference | Difference . No- . No- Difference | Difference Storage ) No- Difference Difference
Node Intersection Movement Model Demand Model | Demand Build Build Absolute % Build Build Build Build | Absolute % A\f:ial‘acsle Build Build Absolute %
SBT 298 297 259 256 | 463 | 512 4.9 96%| D D 87| 142 55 -38.9% 4650 | 587 496 91 18.3%
SBR 84 82 80 80| 421] 103 31.9 309.7% | D B 6 0 6| 6992.9% 20 71 51 21 41.1%
SBL 762 760 351 352 729 592 13.6 23.0% | E E 255 | 142 114 80.5% 865 | 594 496 98 19.8%
NBT 47 48 48 49| 569 | 447 12.2 27.3% | EL| D 15 13 2 16.5% 1075 | 112 95 17 17.6%
NBL 14 13 15 14| 334] 570 237 415% | C E 15 13 2 18.0% 170 | 112 95 17 18.0%
NBR 41 39 45 43| 95| 78 1.7 22.0% | A A 0 0 0 0.0% 305 0 0 0 0.0%
Lasalle EBL 100 102 84 86| 559] 16.1 39.8| 246.4% [ E | B 26 5 22 470.9% 2115 | 206 | 138 68 48.8%
3 Street/Erwin | EBR 114 112 162 169 | 11.3] 65 4.8 735% | B A 23| 481 -459 -95.2% 280 | 444 | 1033 588 -57.0%
Road" EB LRT 6 6 N/A NAl 59 N/A N/A NAl A | /A o| N/A N/A N/A 25 N/A N/A N/A
EBT 925 941 1284 1355 [ 38.8| 17.5 21.3 122.0% | D B 165| 164 1 0.9% 2115 | 851 562 289 51.3%
WBR 145 144 136 135 65| 5.0 15 29.1% | A A 0 0 0 0.0% 320 13 0 13 0.0%
WBL 129 131 136 139 | 95.0] 300 65.0 216.5% C 78 19 59 307.8% 350 | 305 185 121 65.5%
WB LRT 6 6 N/A NAl 70| N/A N/A NAl A | /A o| N/A N/A N/A 125 N/A N/A N/A
WBT 314 305 312 306 | 22.8| 136 9.3 68.2% | C B 27 14 13 97.8% 1155 | 286 177 109 61.3%
Al 2982 2974 2911 2984 | 46.8| 247 22.1 89.2%| D | 50| 83 -33 -39.7% 851 | 1157 -306 -26.4%
SBT 32 31 32 32| 739 657 8.2 124% | E E 54| 39 15 37.8% 1375 | 244 168 77 45.6%
SBR 71 70 70 69| 56| 94 38 40.4% | A A 0 0 0 0.0% 510 0 0 0 0.0%
SBL 121 120 101 99| 670] 672 0.2 03%| E E 54| 39 15 37.8% 375 | 244 168 77 45.6%
NBT 9 9 10 10| 736]| 626 11.0 17.6% | E E 30| 27 3 12.4% 975 | 151 128 23 18.1%
NBL 66 69 68 70| 705| 684 2.1 31% | E E 30| 26 3 13.1% 240 | 151 128 23 18.3%
NBR 197 197 201 20| 70| 85 15 17.1% | A A 0 0 0 0.0% 260 0 0 0 0.0%
Douglas EBL 464 465 154 156 | 49.2| 16.8 325 193.8% LD B 178 | 12 167 | 1416.0% 580 | 147 693 472.2%
4 StrDer‘?\t/{e F;‘E‘:&/?;Ch EBR 303 312 294 313| 115] 56 6.0 107.0% | B A 34 3 32| 1112.7% 240 192 351 182.6%
Roag EB LRT 6 6 N/A NA| 01| N/A N/A NA| A | N/A o| N/A N/A N/A 0 N/A N/A N/A
EBT 497 503 779 811| 29.1| 158 13.3 83.9% | C B 49| 45 4 8.9% 1125 | 386 338 48 14.1%
WBR 76 72 74 72| 108| 3.0 7.8 257.5% | B A 16 4 13 349.7% 165 | 127 155 122.0%
WBL 279 282 281 287 | 452 301 15.1 50.0% | D C 85| 49 37 75.8% 315 351 129 36.8%
WB LRT 6 6 N/A NA| 06| N/A N/A NAl A | /A o| N/A N/A N/A 87 N/A N/A N/A
WBT 552 551 553 551 | 264 15.0 11.4 763% | C B 50| 30 21 69.8% 710 | 356 310 46 14.8%
Al 2677 2681 2616 2670 | 32.2| 19.1 13.1 68.4% | C B 42 23 19 82.8% 840 378 462 122.1%
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Erwin Road Traffic Simulation Report

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- | Difference | Difference Storage . No- Difference Difference
Node Intersection Movement | Model Demand Model | Demand Build Build Absolute % Build Build Build Build | Absolute % A\f:ial‘acsle Build Build Absolute %
NBT 0 0 0 0 0.0 0.0 0.0 0.0% A A 0 0 0 -96.5% 95 30 42 -13 -30.2%
NBL 7 7 8 8 46.5 70.6 -24.2 -34.2% D E 2 3 -1 -44.1% 95 33 39 -6 -15.4%
NBR 33 33 36 37 7.0 6.4 0.6 8.7% A A 0 0 0 0.0% 95 0 0 0 0.0%
SBT 1 1 1 1 31.2 35.5 -4.4 -12.3% C D 20 25 -5 -19.7% 185 199 236 -37 -15.9%
SBR 26 24 23 21 20.8 23.2 24 -10.4% C C 0 0 0 80.0% 185 36 32 4 13.3%
SBL 90 90 85 84 48.2 64.8 -16.6 -25.6% D E 28 35 -8 -21.8% 30 201 237 -37 -15.5%
Eye Care Center | EBL 67 68 67 66| 613| 85 528  622.9% LB A 24 1 22| 2036.9% 500 | 140 66 74 112.7%
5 Drive/Erwin EBR 40 40 34 35 2.8 2.4 0.4 16.8% A A 0 0 0 -97.8% 700 4 66 -62 -94.3%
Road" EBT 708 712 695 719 8.4 3.9 4.5 113.7% A A 19 6 12 194.4% 700 222 217 5 2.5%
EB LRT 6 6 N/A N/A 0.5 N/A N/A N/A A N/A 0 N/A N/A N/A 87 N/A N/A N/A
WBR 197 197 195 200 7.5 3.3 4.3 131.2% A A 0 6 -6 -99.4% 715 10 221 -211 -95.5%
WBL 97 94 92 89 55.1 4.6 50.5 1100.8% A 30 1 30 4152.6% 300 213 61 152 250.6%
WB LRT 6 6 N/A N/A 0.0 N/A N/A N/A A N/A 0 N/A N/A N/A 0 N/A N/A N/A
WBT 969 964 975 971 16.5 3.3 13.2 396.2% B A 48 6 41 656.0% 715 468 221 247 112.1%
All 2248 2230 2209 2231 17.1 6.6 10.6 161.4% B A 12 7 5 71.8% 468 292 176 60.2%
NBL 66 63 68 65 35.9 60.4 -24.5 -40.6% D E 71 97 -26 -27.2% 25 259 277 -18 -6.4%
NBT 98 96 99 98 61.7 84.8 -23.1 -27.2% E F 71 97 -26 -27.2% 25 259 277 -18 -6.4%
NBR 82 81 83 84 69.4 94.6 -25.3 -26.7% E F 71 97 -26 -27.2% 25 259 277 -18 -6.4%
EBR 49 50 41 43 21.8 23.5 -1.7 -7.3% C C 38 40 -1 -3.7% 730 294 324 -31 -9.5%
EBL 283 278 275 281 48.4 40.6 7.9 19.4% D D 46 39 7 17.9% 590 234 215 19 8.9%
EBT 502 507 498 516 24.1 23.1 1.0 4.5% C C 38 40 -1 -3.7% 730 294 324 -31 -9.5%
Fulton EB LRT 6 6 N/A N/A 0.2 N/A N/A N/A A N/A 0 N/A N/A N/A 25 N/A N/A N/A
6 Street/Erwin SBT 31 34 53 56 49.5 55.6 -6.0 -10.9% D E 108 92 16 17.8% 260 368 386 -17 -4.5%
Road" SBR 723 714 697 704 34.1 28.2 5.9 21.1% C C 108 92 16 17.9% 260 368 385 -17 -4.3%
SBL 232 222 216 215 48.1 57.9 -9.9 -17.1% D E 81 94 -13 -13.6% 165 375 390 -16 -4.0%
WBL 38 36 27 28| 581 264 31.7 | 1203% LB 13 4 9 254.0% 635 | 108 64 44 68.2%
WB LRT 6 6 N/A N/A 0.0 N/A N/A N/A A N/A 0 N/A N/A N/A 0 N/A N/A N/A
WBT 477 478 495 491 24.4 29.3 -4.9 -16.9% C C 41 50 -9 -18.2% 865 287 286 1 0.4%
WBR 20 20 152 146 24.2 19.0 5.2 27.1% C B 41 15 27 183.0% 605 287 159 128 80.6%
All 2612 2579 2703 2727 35.5 36.0 -04 -1.2% D D 52 63 -11 -17.5% 385 390 -6 -1.5%
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Erwin Road Traffic Simulation Report

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- | Difference | Difference Storage . No- Difference Difference
Node Intersection Movement | Model Demand Model | Demand Build Build Absolute % Build Build Build Build | Absolute % A\f:ial‘acsle Build Build Absolute %
SBR 101 102 96 96 8.4 6.3 2.1 33.2% A A 0 0 0 0.0% 115 8 6 3 43.9%
SBT 507 512 508 511 28.5 21.6 6.9 31.9% C C 57 51 5 10.7% 1705 354 336 18 5.4%
SBL 375 381 382 388 22.7 23.5 -0.8 -3.2% C C 57 51 5 10.5% 1100 354 336 18 5.4%
EBL 26 24 24 23 73.8 73.6 0.2 0.2% E E 10 10 0 4.9% 140 84 85 -1 -1.4%
EBR 15 14 16 14 15.3 15.9 -0.6 -4.0% B B 0 0 0 0.0% 140 0 0 0 0.0%
Fulton EBT 17 17 18 18 69.4 70.2 -0.7 -1.1% E E 8 8 -1 -6.3% 140 74 91 -17 -18.6%
7 Street/Elba NBT 201 195 331 318 22.8 21.5 13 6.2% C C 16 25 -9 -35.0% 270 149 283 -134 -47.3%
Street NBL 14 12 19 18 27.3 23.5 3.8 16.3% C C 2 2 0 -20.4% 95 37 51 -13 -26.3%
NBR 186 187 176 189 4.7 4.1 0.6 14.6% A A 1 1 1 142.2% 215 176 114 62 54.4%
WBR 332 326 210 213 6.7 6.4 0.3 4.9% A A 17 35 -18 -51.5% 935 634 275 359 130.8%
WBT 73 71 59 62 56.4 58.0 -1.6 -2.7% E E 164 181 -17 -9.3% 2760 | 1094 747 347 46.5%
WBL 465 444 453 450 56.8 60.5 -3.7 -6.2% E E 164 181 -17 -9.3% 235 - 747 347 46.5%
All 2312 2285 2291 2300 28.4 28.0 0.4 1.4% C C 41 45 -4 -9.1% 1094 747 347 46.5%
NBR 31 33 36 36 52.9 66.6 -13.7 -20.5% D E 38 49 -10 -21.4% 1000 169 161 8 4.7%
NBT 59 63 38 39 499 68.4 -18.5 -27.1% D E 38 49 -10 -21.4% 1000 169 161 8 4.7%
NBL 78 84 111 111 55.6 68.4 -12.8 -18.7% E E 38 49 -11 -21.7% 585 169 161 7 4.6%
WBL 135 138 143 145 53.2 17.7 355 200.4% ﬁ B 45 11 34 307.3% 1065 267 127 141 111.4%
WBR 131 132 35 33 34.6 14.8 19.8 133.7% C B 58 22 36 158.6% 1230 288 175 114 65.1%
WB LRT 6 6 N/A N/A 6.0 N/A N/A N/A A N/A 9 N/A N/A N/A 230 N/A N/A N/A
. . WBT 339 340 443 447 32.5 12.4 20.2 163.1% C B 58 22 36 158.6% 1230 288 175 114 65.1%
g | rent E”"j{ Erwin "sgr 183 182 173 176 | 33.0| 54.0 -20.9 38.8% | C D 60| 290 -229 -79.2% 385 | 619 795 -176 22.1%
od SBL 395 398 385 402 28.1 56.3 -28.2 -50.1% C E 107 424 -317 -74.7% 255 721 906 -185 -20.5%
SBR 128 125 117 117 38.2 43.2 -5.0 -11.6% D D 44 290 -246 -84.7% 385 536 795 -259 -32.6%
EBR 231 230 219 225 50.5 7.8 42.6 545.4% ﬁ A 148 17 131 782.5% 855 391 145 246 169.3%
EB LRT 6 6 N/A N/A 0.3 N/A N/A N/A A N/A 0 N/A N/A N/A 25 N/A N/A N/A
EBT 416 420 487 497 415 7.1 34.4 488.3% D A 148 17 131 782.5% 855 391 145 246 169.3%
EBL 177 175 101 103 40.5 9.2 31.3 341.6% D A 28 3 25 933.9% 660 173 65 108 166.9%
All 2315 2320 2289 2331 38.8 27.7 11.1 40.2% D C 59 104 -45 -43.4% 722 906 -185 -20.4%
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Erwin Road Traffic Simulation Report

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- | Difference | Difference Storage . No- Difference Difference
Node Intersection Movement | Model Demand Model | Demand Build Build Absolute % Build Build Build Build | Absolute % A\f:ial‘acsle Build Build Absolute %
WBL 100 102 94 96 21.9 35.9 -14.0 -39.0% C D 9 18 -9 -50.3% 2315 109 157 -48 -30.4%
WBT 405 407 403 405 38.3 36.3 2.1 5.7% D D 57 54 4 6.8% 2465 295 252 43 17.1%
WBR 15 15 13 13 41.0 52.7 -11.7 -22.1% D D 57 54 4 6.8% 710 295 252 43 17.1%
NBR 54 51 61 59 414 39.6 1.8 4.5% D D 0 1 0 -41.6% 495 64 89 -25 -27.7%
NBL 90 91 101 102 59.5 56.2 3.4 6.0% E E 29 32 -3 -10.5% 125 338 424 -85 -20.1%
NBT 238 238 245 244 | 729] 571 15.8 27.7% BN E 92| 97 5 -5.4% 495 | 531| 552 21 -3.7%
Anderson WB LRT 6 6 N/A N/A 0.0 N/A N/A N/A A N/A 0 N/A N/A N/A 0 N/A N/A N/A
9 Street/Erwin EBT 223 224 243 250 20.4 24.2 -3.8 -15.8% C C 25 34 -9 -26.7% 1245 251 315 -64 -20.4%
Road" EBR 65 69 68 72 5.7 4.8 1.0 19.9% A A 0 0 0 -100.0% 1245 0 21 -21 -100.0%
EB LRT 6 6 N/A N/A 0.0 N/A N/A N/A A N/A 0 N/A N/A N/A 0 N/A N/A N/A
EBL 271 272 265 273 64.7 39.8 24.9 62.6% b D 57 46 10 22.5% 1075 244 332 -88 -26.5%
SBL 30 29 32 30 48.4 55.5 -7.0 -12.7% D E 93 8 84 993.9% 205 - 175 287 164.3%
SBT 240 239 234 232 50.4 49.4 1.1 2.2% D D 93 79 13 16.7% 450 462 463 -1 -0.2%
SBR 384 377 395 388 8.1 10.2 -2.1 -20.9% A B 7 3 5 169.8% 450 214 212 2 1.0%
All 2127 2114 2154 2164 38.7 34.8 4.0 11.4% D C 37 36 2 4.2% 581 626 -46 -7.3%
EBT 225 224 213 225 14.1 0.3 13.8 4426.0% B A 0 0 0 45.7% 1020 97 26 71 278.4%
UTURN N/A N/A N/A N/A| N/A| N/A N/A N/A| N/A | N/A | N/A| N/A N/A N/A N/A | N/A N/A N/A N/A
EBR 262 266 263 270 7.7 13.3 -5.6 -42.1% A B 0 0 0 45.7% 1020 97 26 71 278.4%
NC 147 Off-On  ["\pR 210 175 175 175 25| 04 21| 5746%| A A 0 0 0 0.0% 430 29 0 29 0.0%
Ramps/Trent "yg) 156 126 N/A N/A| 81| N/A N/A NA| A | NA | N/A| N/A N/A N/A N/A| 29|  N/A N/A N/A
10 Drive/Elba Street
(Unsignalized UTURN N/A N/A N/A N/A| N/A| N/A N/A N/A| N/A | N/A | N/A| N/A N/A N/A N/A| N/A N/A N/A N/A
Roundabout) SBL 1 1 0 0 4.6 0.0 4.6 0.0% A A 0 89 -89 -100.0% 1710 3 343 -340 -99.2%
SBR 913 910 918 925 8.5 2.6 5.9 227.0% A A 0 89 -89 -100.0% 1720 3 343 -340 -99.2%
SBT 445 439 424 425 8.8 61.2 -52.4 -85.6% A E 0 89 -89 -100.0% 1720 3 343 -340 -99.2%
All 2212 2141 1993 2020 8.5 16.1 -7.6 -47.3% A B 0 44 -44 -99.7% 103 343 -240 -70.0%
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Erwin Road Traffic Simulation Report

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build Build No- Difference | Difference Build No- Build No- Difference | Difference S;O':cie Build No- Difference Difference
Node Intersection Movement Model Demand Model | Demand Build Absolute % Build Build Absolute % Av:ilable Build Absolute %
SBL 23 23 23 24| 64.4| 598 4.5 7.6%| E E 61 53 8 15.6% 825 | 237 198 39 19.9%
SBR 3 3 1 1| 429 421 0.8 1.9% | D D 61 53 8 15.6% 825 | 237 198 39 19.9%
SBT 214 209 217 210 63.7| 63.9 -0.2 03%| E E 61 53 8 15.6% 825 | 237 198 39 19.9%
WBT 180 178 182 181 | 23.5| 235 0.0 0.1%| C C 23 23 0 0.1% 2100 | 236 217 18 8.4%
WBR 15 15 14 15 3.4 3.4 0.0 04%| A A 0 0 0 -88.9% 2100 8 30 22 71.7%
Anderson WBL 219 216 223 219 | 365 | 40.2 3.7 92%| D D 41 51 -9 -18.3% 390 | 316 346 -30 -8.7%
St t/15th
11 St:::t vain|EBT 417 415 421 419| 535| 496 3.9 79%| D D 223 211 12 5.6% 3175 | 682 630 2 0.3%
Stroet! EBL 0 0 0 0 0.0 0.0 0.0 0.0%| A A 0 0 0 0.0% 225 0 0 0 0.0%
EBR 221 220 222 221 | 49.4| 453 4.2 93%| D D 4 3 1 28.9% 3175 87 84 3 3.2%
NBR 61 61 61 62| 37.7| 396 -1.9 49%| D D 95 87 7 8.6% 400 | 394 443 -49 -11.0%
NBL 194 194 196 198 | 36.1| 376 1.4 38%| D D 95 87 7 8.6% 400 | 394 443 -49 -11.0%
NBT 270 270 266 270 | 39.3| 39.7 0.4 -1.0%| D D 95 87 7 8.6% 400 | 394 443 -49 -11.0%
All 1817 1804 1827 1820 | 445 | 43.7 0.7 16%| D D 63 59 4 7.1% 682 680 2 0.3%
SBT 0 0 0 0 0.0 0.0 0.0 0.0%| A A 0 0 0 -5.8% 40 32 26 5 19.0%
SBR 10 9 10 9 5.7 4.6 1.0 225% | A A 0 0 0 0.0% 40 0 0 0 0.0%
SBL 1 1 1 1| 36.6| 45.0 8.4 18.7% | D D 0 0 0 -5.8% 40 32 26 5 19.0%
NBT 3 4| 552| 56.1 0.8 15% | E E 6 2 4 200.6% 365 72 68 4 5.6%
NBL 18 18 20 19| 446| 56.5 -11.9 21.1%| D E 6 6 0 2.3% 365 72 64 8 12.8%
NBR 50 49 48 48| 15.0 9.4 5.5 58.8% | B A 9 0 9 0.0% 365 77 0 77 0.0%
Emergency EBR 38 35 23 25| 26.8 3.1 23.7 767.2% | C A 11 0 11 0.0% 515 | 238 3 235 8190.4%
12 Drive/Erwin EB LRT 6 6 N/A N/A 03| N/A N/A NA| A N/A o| N/A N/A N/A 50 N/A N/A N/A
Road’ EBT 776 775 759 776 | 22.8 4.4 18.4 420.4% | C A 86 9 77 879.1% 515 | 503 193 309 160.0%
EBL N/A N/A 14 14| N/A 6.0 N/A N/A| N/A | N/A | N/A 0 N/A N/A 320 N/A 23 N/A N/A
WBR 10 15 7 14 8.6 2.3 6.3 273.8% | A A 10 0 10 0.0% 315 | 175 0 175 0.0%
WBL 27 27 22 24| 728] 83 64.5 |  779.4% A 12 0 11| 4335.7% 70089 36 53 146.6%
WB LRT 6 6 N/A N/A 01| N/A N/A NA| A N/A ol N/A N/A N/A 13 N/A N/A N/A
WBT 508 507 644 637 6.0 3.9 2.1 523% | A A 10 7 3 44.1% 315 | 175 168 6 3.6%
Al 1453 1439 1552 1571 | 17.6 5.2 12.4 237.8%| B A 12 2 9 453.9% 503 206 296 143.7%
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Erwin Road Traffic Simulation Report

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- | Difference | Difference Storage . No- Difference Difference
Node Intersection Movement | Model Demand Model | Demand Build Build Absolute % Build Build Build Build | Absolute % A\f:i?:sle Build Build Absolute %
NBT N/A N/A 0 0 N/A 0.0 N/A N/A | N/A A N/A 0 N/A N/A 820 N/A 0 N/A N/A
NBL N/A N/A 1 1 N/A 4.8 N/A N/A | N/A A N/A 0 N/A N/A 820 N/A 0 N/A N/A
NBR N/A N/A 28 29| N/A 5.6 N/A N/A | N/A A N/A 0 N/A N/A 820 | N/A 0 N/A N/A
SBT N/A N/A 0 ol N/A 0.0 N/A N/A | N/A A N/A 0 N/A N/A 100 | N/A 0 N/A N/A
SBR N/A N/A 8 9 N/A 5.7 N/A N/A | N/A A N/A 0 N/A N/A 100 N/A 0 N/A N/A
Flowers Dr/Erwin | SBL N/A N/A 2 2 N/A 8.1 N/A N/A | N/A A N/A 0 N/A N/A 100 N/A 0 N/A N/A
13 Road* EBL N/A N/A 64 66 N/A 3.3 N/A N/A | N/A A N/A 0 N/A N/A 125 N/A 68 N/A N/A
(Unsignalized) | EBR N/A N/A 299 305 | N/A 3.6 N/A N/A | N/A A N/A 0 N/A N/A 330| N/A 68 N/A N/A
EBT N/A N/A 546 564 N/A 1.1 N/A N/A | N/A A N/A 0 N/A N/A 330 N/A 68 N/A N/A
WBR N/A N/A 37 35 N/A 0.7 N/A N/A | N/A A N/A 0 N/A N/A 865 N/A 0 N/A N/A
WBL N/A N/A 251 245 | N/A 6.2 N/A N/A | N/A A N/A 0 N/A N/A 700 | N/A 0 N/A N/A
WBT N/A N/A 611 615 | N/A 0.7 N/A N/A | N/A A N/A 0 N/A N/A 865 | N/A 0 N/A N/A
All 1847 1871 2.2 A 0 68
Erwin Rd Corridor | EB LRT 6 6 7.3
Erwin Rd Corridor | WB LRT 6 6 13.8
All 28743 28554 28585 28907 | 32.6 26.0 6.6 25.2% C C 44 51 -7 -13.1% 1255 1310 -56 -4.3%

Footnote:

1 - NCDOT Traffic Impact Criteria is applied
2 - City of Durham Traffic Impact Criteria is applied

Indicates LRT Movement

_ Indicates Traffic Impact

Indicates Traffic Impact below Mid-D
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Table 8: D-O LRT: Erwin Road Segment - Vissim Intersection Analysis Output Summary - 2040 Build Alternative 1 (Trent/Flowers Station) vs. 2040 No-Build PM Peak Hour 5:00 - 6:00 PM

Erwin Road Traffic Simulation Report

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build Build No- Difference | Difference Build No- Build No- | Difference | Difference S;O:‘ie Build No- Difference Difference
Node Intersection Movement Model Demand Model | Demand Build Absolute % Build Build | Absolute % Av:ilable Build Absolute %
SBT 525 525 531 531 | 39.4| 333 6.2 18.6% | D C 67 | 106 -39 -36.6% 1205 | 342 496 -154 -31.0%
SBL 340 340 341 340 | 35.5| 34.8 0.7 20%| D C 41| 106 -64 -60.8% 450 | 231 496 -265 -53.4%
NBT 925 920 938 934 | 67.3| 575 9.8 17.0% | E E 235 | 228 7 3.3% 2020 | 852 815 37 4.5%
Cameron NBR 254 255 254 255| 18.2| 36.6 -18.3 -50.1% | B D 1 0 1 1171.4% 230 37 13 24 186.4%
1 (Sgr)'fg’fﬁn EB LRT 6 6 N/A NA| 00 N/A N/A YRS ol N/A N/A N/A o] N/A N/A N/A
Road® WBR 657 665 642 665 | 15.0| 15.9 -0.9 -5.8% | B B 23 2 21 888.4% 500 231 367 159.1%
WBL 427 440 440 440 | 52.0| 43.7 8.3 18.9% | D D 77 85 -7 -8.6% 2010 | 354 619 -265 -42.8%
WB LRT 6 6 N/A N/A| 00| N/A N/A N/A| A N/A 0| N/A N/A N/A 0 N/A N/A N/A
Al 3139 3145 3146 3165 | 42.0| 388 3.2 81%| D D 56 88 -32 -36.6% 852 834 18 2.2%
SBT 210 205 208 203 | 62.2| 66.1 -3.9 5.9% | E E 162 | 206 -45 -21.6% 1285 | 805 918 -112 -12.3%
SBR 183 181 182 182 | 19.4| 488 -29.5 -60.4% | B D 7 10 -3 -26.9% 215 | 160 226 -66 -29.4%
SBL 216 219 219 220| 84.7| 87.6 2.9 33%| F F 162 | 206 -44 -21.3% 215 | 806 918 -112 -12.2%
NBT 487 517 444 526 | 181.5 | 135.7 45.8 33.7% F 1004 | 662 342 51.6% 2800 | 1323 989 335 33.9%
NBL 165 178 149 179 | 101.4 | 134.2 -32.8 -24.4% F 198 | 662 -464 -70.1% 990 989 141 14.3%
NBR 134 140 119 139 | 155.3 | 122.4 32.9 26.9% F 205 36 168 464.8% 200 444 428 96.4%
Morreene EBR 42 42 41 40| 4.9 5.3 -0.4 -8.0%| A A 0 0 0 0.0% 200 0 0 0 0.0%
2 Rog‘ig L‘}‘évrev\r,‘l’r']ew EBL 142 142 142 144 | 669| 659 1.0 15% | E E 58| 52 5 10.1% 1980 | 267| 255 12 4.7%
Road® EBT 328 326 326 326 | 266 321 -5.5 -171% | C C 29 35 -6 -17.6% 1980 | 227 227 0 0.1%
EB LRT 6 6 N/A N/A| 01| N/A N/A N/A| A N/A 0| N/A N/A N/A 0 N/A N/A N/A
WBL 101 103 102 101 | 50.3| 225 27.8 123.2% C 24 8 16 208.9% 2135 | 342 188 154 82.0%
WBR 344 341 345 345 | 287] 205 82| 401%| c | c 8| 3 5| 164.4% 235 0387|230 157 68.1%
WB LRT 6 6 N/A N/A| 02| N/A N/A N/A| A N/A 0| N/A N/A N/A 25 N/A N/A N/A
WBT 821 831 830 829 | 349 | 222 12.8 575% | C C 114 83 32 38.5% 2135 | 831 672 159 23.7%
All 3185 3225 3106 3234 70.1| 595 10.7 18.0% | E E 141 | 164 -23 -14.0% 1324 | 1029 295 28.7%
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Erwin Road Traffic Simulation Report

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- | Difference | Difference Storage . No- Difference Difference
Build . Build . Build . Space Build .
Node Intersection Movement Model Demand Model | Demand Build Absolute % Build Build | Absolute % Available Build Absolute %

SBT 95 94 79 go| 733] 779 4.6 59% | E E 101 89 11 12.7% 4650 | 519| 416 104 25.0%

SBR 164 162 167 165 | 57.3| 155 418|  2697% | EN B 1 1 0 1.1% 20| 55 22 33 151.3%

SBL 424 424 149 158 | 90.6| 90.2 0.4 04% | F F 173| 89 84 94.5% 865 | 533| 415 118 28.3%

NBT 142 135 149 142 | 643| 67.8 35 51%| E E 65| 71 6 -8.4% 1075 | 314| 268 46 17.3%

NBL 117 118 119 120| 453| s6.6 113 20.0% | D E 65| 71 6 -8.5% 170 13141 268 46 17.3%

NBR 162 162 167 167 | 105] 12.2 1.7 13.9% | B B 0 0 0 0.0% 305 0 0 0 0.0%

LaSalle EBL 202 203 203 207| 840| 329 511 |  155.2% LB C 110 | 66 44 67.1% 2115 | 431| 551 -119 21.7%
3 Street/Erwin | EBR 17 18 27 2| 47| 65 1.8 28.0% | A A 1| 27 26 -97.5% 280 48| 233 -185 -79.4%
Road" EB LRT 6 6 N/A NA| s8] N/A N/A YR ol N/A N/A N/A 2] N/A N/A N/A
EBT 459 464 691 725 | 313| 259 5.5 211% | ¢ C 49| 89 40 44.6% 2115 | 344| 599 255 -42.5%

WBR 383 392 408 403 | 214] 99 16| 1175%| c A 162 0 162 | 862433.3% 320 0786 23 713 3157.6%

WBL 21 23 21 2| 689 145 54.4 | 373.9% | B B 7 1 6 631.8% 350 77 34 43 125.6%

WB LRT 6 6 N/A NA| 74 N/A N/A YR ol N/A N/A N/A 112 N/A N/A N/A

WBT 1157 1165| 1157| 1155| 341 153 189 | 1236%| C B 348 | 53 294 551.7% 1155 | 1059 | 456 603 132.3%

All 3356 3360 | 3336 | 3372| 452| 262 19.0 72.4% i C 77| 46 31 66.3% 1059 | 640 419 65.4%

SBT 12 13 12 13| 846| 658 18.8 28.6% E 102] 66 36 55.6% 1375 | 415| 220 195 89.0%

SBR 303 303 284 79| 171] 107 6.4 60.4% | B B 0 0 0 0.0% 510 4 0 4 0.0%

SBL 218 214 223 28| 685| 685 0.0 00%| E E 102| 66 36 55.6% 375 418 220 195 89.0%

NBT 29 30 27 28| 859| 654 20.4 31.2% LB E 9| 96 3 2.8% o75 | 312| 402 .90 22.4%

NBL 257 259 299 298| 01| 627 2.6 42%| E E 97| 96 1.6% 20| 312| 402 .90 -22.4%

NBR 450 449 412 415 | 13.8| 182 44| 281%| B B 0 0 -87.0% 60| 16 24 8 -31.8%

Douglas EBL 143 145 56 59| s554| 254 301  1187% BN C 7] 6 11| 676.2% 580 | 250 88 161 182.4%
4 St?ﬁ\% 'j;ijv?rh EBR 72 68 56 59| 43| 38 0.5 13.1% | A A o| 34 34 -99.9% 20| 19| 285 -266 -93.3%
Road’ EB LRT 6 6 N/A NAl 01 N/A N/A YR ol N/A N/A N/A o] nN/A N/A N/A
EBT 556 562 623 657 | 247| 239 0.9 36%| C C 44| 78 34 43.0% 1125 | 281| 435 -154 -35.3%

WBR 36 35 45 a1| 79| a7 3.2 672%| A | A 18 6 12 195.2% 165 - 133 231 173.2%

WBL 150 152 152 156 | 49.9| 22.9 270 | 117.9% [0D 46| 17 30 176.5% 315 180 172 96.0%

WB LRT 6 6 N/A NA| 01| N/A N/A Y ETA ol N/A N/A N/A o] nN/A N/A N/A

WBT 846 873 852 858 | 203| 156 4.8 30.8% | C B 66| 44 22 48.8% 710| s597| 359 238 66.2%

All 3084 3103 | 3039 | 3091| 300| 263 3.7 14.0% | C C a4 | 42 2 4.9% 619 | 540 79 14.6%
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Erwin Road Traffic Simulation Report

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- | Difference | Difference Storage . No- Difference Difference
Build . Build . Build . Space Build .
Node Intersection Movement Model Demand Model | Demand Build Absolute % Build Build | Absolute % Available Build Absolute %
NBT 0 0 0 0 0.0 0.0 0.0 0.0% A A 1 0 -30.9% 95 65 72 -7 -9.8%
NBL 18 19 16 16 | 56.7 59.1 -2.3 -3.9% E E 5 1 11.8% 95 68 58 10 17.1%
NBR 90 91 83 85 9.5 11.6 -2.1 -17.8% A B 0 0 0.0% 95 0 0 0 0.0%
SBT 3 3 3 3| 424 715 -29.1 -40.7% D E 37 49 -12 -24.7% 185 212 249 -37 -14.9%
SBR 69 69 64 62| 21.7 29.6 -8.0 -26.9% C C 0 0 0 -20.4% 185 38 40 -2 -5.1%
SBL 126 123 117 116 | 45.6 64.6 -19.0 -29.5% D E 42 57 -15 -25.9% 30 204 244 -40 -16.6%
Eye Care Center | EBL 38 35 30 30| 60.7| 158 449 283.7% B B 12 1 11|  1748.6% 500 | 106 44 62 141.6%
5 Drive/Erwin EBR 73 74 63 66 5.1 4.8 0.3 5.4% A A 2 44 -42 -95.5% 700 185 337 -152 -45.1%
Road’ EBT 1113 1116 1084 1129 15.3 10.5 4.8 45.6% B B 59 78 -19 -24.4% 700 469 539 -69 -12.9%
EB LRT 6 6 N/A N/A 0.9 N/A N/A N/A A N/A 0 N/A N/A N/A 100 N/A N/A N/A
WBR 141 145 135 135 7.0 34 3.6 105.3% A A 0 7 -7 -99.4% 715 27 180 -153 -85.1%
WBL 28 28 28 28| 60.6| 145 46.1| 318.8% [NE B 9| 1 8| 1316.5% 30| 82 43 38 88.2%
WB LRT 6 6 N/A N/A 0.6 N/A N/A N/A A N/A 0 N/A N/A N/A 62 N/A N/A N/A
WBT 899 917 922 927 17.3 4.2 13.2 315.9% B A 47 7 40 565.4% 715 462 180 282 157.1%
All 2609 2620 2545 2597 ( 18.1 11.0 7.1 64.1% B B 15 21 -5 -26.1% 515 573 -58 -10.1%
NBL 33 33 37 36| 65.3 65.1 0.3 0.4% E E 41 42 0 -0.5% 25 198 198 0 -0.1%
NBT 57 59 62 64| 70.0 63.0 6.9 11.0% E E 41 42 0 -0.5% 25 198 198 0 -0.1%
NBR 37 38 40 41 71.1 83.0 -11.9 -14.3% E F 41 42 0 -0.5% 25 198 198 0 -0.1%
EBR 57 56 60 61| 13.1 29.1 -16.0 -54.9% B C 35 131 -96 -73.0% 730 406 597 -191 -32.0%
EBL 410 421 408 424 | 62.5 68.3 -5.9 -8.6% E E 85 87 -2 -2.4% 590 327 350 -22 -6.4%
EBT 861 853 786 845 14.0 46.9 -32.9 -70.2% B D 35 131 -96 -73.0% 730 406 597 -191 -32.0%
Fulton EB LRT 6 6 N/A N/A 0.1 N/A N/A N/A A N/A 0 N/A N/A N/A 0 N/A N/A N/A
6 Street/Erwin SBT 71 73 76 76 | 66.9 24.7 42.3 171.2% C 58 21 38 182.1% 260 261 144 117 81.6%
Road" SBR 315 323 322 320 | 40.6 15.3 25.3 165.4% B 58 21 38 181.6% 260 261 143 118 82.1%
SBL 84 84 77 79| 79.6 50.1 29.5 58.9% D 36 11 25 224.3% 165 ﬁ 111 99 89.6%
WBL 49 51 53 54 64.6 18.2 46.5 255.7% B 18 4 14 397.7% 635 122 84 38 44.8%
WB LRT 6 6 N/A N/A 0.1 N/A N/A N/A N/A 0 N/A N/A N/A 0 N/A N/A N/A
WBT 718 734 728 734 18.4 22.7 -4.4 -19.2% C 46 55 -9 -16.7% 865 411 460 -49 -10.6%
WBR 38 40 396 397 19.4 21.6 -2.2 -10.1% C 46 42 4 10.1% 605 411 417 -6 -1.3%
All 2741 2765 3045 3131 | 323 36.7 -4.4 -12.0% 39 52 -13 -25.8% 479 664 -185 -27.8%
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Erwin Road Traffic Simulation Report

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- | Difference | Difference Storage . No- Difference Difference
Build . Build . Build . Space Build .
Node Intersection Movement Model Demand Model | Demand Build Absolute % Build Build | Absolute % Available Build Absolute %

SBR 47 47 43 43 1.7 1.9 -0.2 -11.7% A A 0 0 0 0.0% 115 0 0 0 0.0%

SBT 253 254 250 251 9.7 9.8 -0.1 -0.8% A A 10 12 -2 -17.7% 1705 123 124 -1 -1.1%

SBL 113 115 112 115 11.0 17.2 -6.1 -35.7% B B 9 11 -2 -19.6% 1100 123 124 -1 -1.1%

EBL 78 75 78 76 | 63.7 67.0 -3.3 -5.0% E E 29 31 -2 -7.0% 140 182 207 -25 -12.3%

EBR 40 39 40 39| 37.1 34.8 2.3 6.6% D C 0 0 0 0.0% 140 7 12 -5 -41.8%

Fulton EBT 66 64 66 64| 64.2 65.8 -1.6 -2.5% E E 35 35 0 -1.3% 140 218 237 -19 -8.0%
7 Street/Elba NBT 319 318 661 673 | 10.0 15.2 -5.2 -34.2% A B 32 -23 -71.0% 270 162 259 -97 -37.5%
Street’ NBL 12 11 22 21| 10.0 15.6 -5.6 -36.1% A B -1 -62.3% 95 29 53 -25 -46.0%
NBR 173 191 185 191 4.0 3.6 0.4 12.1% A A 0 3.7% 215 184 169 15 8.8%

WBR 575 583 232 230 20.4 9.1 11.3 124.8% C A 0.0% 935 73 0 73 0.0%

WBT 47 51 37 35| 67.8 64.2 3.6 5.6% E E 66 57 9 15.2% 2760 392 237 155 65.3%

WBL 180 186 187 185 65.6 64.2 14 2.1% E E 66 57 9 15.3% 235 237 155 65.3%

All 1903 1934 1914 1923 | 23.7 22.4 1.3 5.8% C C 19 20 -1 -4.9% 400 290 110 38.0%

NBR 79 77 120 123 | 664 62.9 3.5 5.6% E E 156 147 6.4% 1000 684 392 292 74.3%

NBT 240 242 196 194 65.4 64.0 1.3 2.1% E E 156 147 6.4% 1000 684 392 292 74.3%

NBL 109 111 319 314 71.1 66.4 4.7 7.1% E E 156 147 6.4% 585 ﬁ 392 292 74.3%

WBL 37 39 38 38| 58.7 39.9 18.9 47.4% i D 13 4 8 194.0% 1065 119 68 50 74.0%

WBR 457 458 186 186 ( 40.6 22.9 17.7 77.3% D C 149 59 90 152.6% 1230 718 512 206 40.2%

WB LRT 6 6 N/A N/A 5.3 N/A N/A N/A A N/A 8 N/A N/A N/A 225 N/A N/A N/A

Trent WBT 285 288 551 566 | 30.8 17.7 13.1 73.9% C B 149 59 90 152.6% 1230 718 512 206 40.2%
8 Drive/Erwin SBT 41 43 39 40| 484 56.2 -7.8 -13.9% D E 11 44 -32 -73.9% 385 97 254 -157 -61.9%
Road" SBL 158 156 146 150 | 48.4 60.8 -12.4 -20.4% D E 46 61 -15 -24.1% 255 271 301 -30 -9.9%
SBR 147 161 163 160 | 58.4 33.6 24.8 73.9% i C 57 44 13 30.6% 385 306 254 52 20.7%

EBR 83 88 67 73 16.9 17.4 -0.5 -2.6% B B 51 97 -46 -47.6% 855 397 391 7 1.7%

EB LRT 6 6 N/A N/A 0.1 N/A N/A N/A A N/A 0 N/A N/A N/A 0 N/A N/A N/A

EBT 739 734 646 697 | 16.1 31.7 -15.7 -49.4% B C 51 97 -46 -47.6% 855 397 391 7 1.7%

EBL 324 318 244 270 | 514 311 20.3 65.2% ﬁ c 60| 31 29 92.1% 660 | 397 | 359 38 10.6%

All 2710 2715 2716 2811 ( 39.3 37.7 1.6 4.2% D D 76 78 -2 -2.6% 767 527 239 45.4%
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Erwin Road Traffic Simulation Report

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- | Difference | Difference Storage . No- Difference Difference
Build . Build . Build . Space Build .
Node Intersection Movement Model Demand Model | Demand Build Absolute % Build Build | Absolute % Available Build Absolute %
WBL 80 82 78 80| 57.7 59.8 -2.1 -3.5% E E 24 26 -2 -6.4% 2315 183 186 -3 -1.6%
WBT 364 368 374 374 | 78.9 54.0 24.9 46.2% D 124 80 44 55.7% 2465 464 314 150 47.8%
WBR 52 50 49 501 103.0 80.3 22.7 28.2% F 124 80 44 55.7% 710 464 314 150 47.8%
NBR 113 110 111 117 79.3 96.3 -17.0 -17.6% E F 385 423 -38 -9.0% 495 707 706 0.2%
NBL 207 212 206 221 87.5| 116.8 -29.3 -25.1% F F 137 207 -70 -33.8% 125 710 709 0.2%
NBT 363 363 329 367 | 110.8 | 1454 -34.6 -23.8% F F 385 423 -38 -9.0% 495 707 706 0.2%
Anderson WB LRT 6 6 N/A N/A| 01| N/A N/A N/A| A | N/A 0| N/A N/A N/A 13 N/A N/A N/A
9 Street/Erwin EBT 585 580 573 606 | 43.4 35.8 7.6 21.4% D D 443 164 279 170.1% 1245 | 1250 983 268 27.2%
Road’ EBR 148 148 139 146 20.7 8.1 12.6 156.8% C A 182 137 45 33.1% 1245 775 513 261 50.9%
EB LRT 6 6 N/A N/A 0.0 N/A N/A N/A A N/A 0 N/A N/A N/A 0 N/A N/A N/A
EBL 581 582 532 573 | 68.0 94.9 -26.8 -28.3% E F 356 552 -196 -35.5% 1075 | 1141 1188 -47 -4.0%
SBL 19 20 21 21| 865 786 80| 102% || E | 139] 6 133 | 2110.5% 205 - 76 627 824.9%
SBT 228 225 222 219 | 76.2 64.4 11.8 18.4% E E 139 95 44 46.4% 450 360 343 95.5%
SBR 294 290 291 290 ( 11.7 11.6 0.1 1.1% B B 17 1 15 1043.6% 450 457 108 349 322.9%
All 3047 3030 2923 3064 | 64.6 69.4 -4.8 -6.9% E E 175 183 -8 -4.1% 1258 1189 70 5.9%
EBT 439 474 466 470 9.1 0.7 8.4 1207.2% A A 130 0 130 0.0% 1020 203 0 203 0.0%
UTURN N/A N/A N/A N/A N/A N/A N/A N/A | N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
NC 147 Off-On EBR 105 116 116 120 5.2 1.7 3.5 208.1% A A 130 0 130 0.0% 1020 203 0 203 0.0%
Ramps/Trent NBR 642 645 626 650 4.3 1.3 3.0 241.3% A A 3 0 3 1771.4% 430 201 86 114 132.9%
10 Drive/EIPa NBL 379 370 N/A N/A 5.8 N/A N/A N/A A N/A 3 N/A N/A N/A N/A 201 N/A N/A N/A
Street UTURN N/A N/A N/A N/A| N/A| N/A N/A N/A| N/A | N/A | N/A| N/A N/A N/A N/A | N/A N/A N/A N/A
(Unsignalized | g 1 1 0 o| 42| o0 4.2 00%| A A 0 0 0 0.0% 1710 0 0 0 0.0%
Roundabout) - Fegp 151 150 151 150| 28| 02 26| 12636%| A A 0 0 0 0.0% 1720 0 0 0 0.0%
SBT 231 229 233 230 3.4 12.7 -9.2 -72.9% A B 0 0 0 0.0% 1720 0 0 0 0.0%
All 1949 1985 1591 1620 5.5 2.7 2.8 101.6% A A 45 0 45 | 712000.0% 217 86 131 151.6%
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Erwin Road Traffic Simulation Report
Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- | Difference | Difference Storage . No- Difference Difference
Build . Build . Build . Space Build .
Node Intersection Movement Model Demand Model | Demand Build Absolute % Build Build | Absolute % Available Build Absolute %
SBL 29 31 31 32| 69.7| 61.0 8.7 143% | E E 56 51 5 10.0% 825 | 216 215 1 0.4%
SBR 7 7 9 8| 445]| 319 12.6 39.5%| D C 0 0 0 0.0% 825 0 0 0 0.0%
SBT 166 162 170 165 | 70.6| 63.4 7.2 11.3% | E E 56 51 5 10.6% 825 | 216 215 1 0.4%
WBT 472 475 487 492 | 36.3| 389 2.5 6.5%| D D 117 | 121 -4 -3.1% 2100 | 637 502 135 26.9%
WBR 47 46 48 46| 66| 126 -6.0 -47.6% | A B 6 5 1 26.2% 2100 | 217 151 66 43.8%
Anderson | \ypg| 233 229 225 223 | 650 64.2 0.8 13%| E | E | 100] 81 19 23.5% 390 640 444 196 44.2%
11 :tt:s:tt//:f;i: EBT 368 360 363 356 | 589 | 81.4 -22.5 27.7% | E F 197 | 282 -86 -30.4% 3175 | 676 684 -8 -1.1%
Street! EBL 6 6 7 7| 52.6| 881 -35.4 -402% | D F 1 1 0 -30.3% 225 27 28 -1 -3.7%
EBR 144 144 141 142 | 56.3| 74.0 -17.7 -23.9% | E E 1 6 -5 -78.1% 3175 81 88 -7 -7.7%
NBR 286 274 246 266 | 29.8| 28.4 1.4 50%| C C 154 | 181 -27 -15.0% 400 488 19 3.8%
NBL 287 288 268 294 | 26.6| 27.8 -1.2 -44% | C C 154 | 181 -27 -15.0% 400 488 19 3.8%
NBT 421 433 396 430 | 29.2| 303 -1.1 3.8%| C C 154 | 181 -27 -15.0% 400 488 19 3.8%
All 2468 2455 2391 2461 | 42.7| 477 5.1 -10.6% | D D 83 95 72 -12.7% 693 684 10 1.4%
SBT 22 24 18 20| 463 | 585 -12.1 -20.8% | D E 31 0 31 0.0% 40 | 200 225 -25 -11.3%
SBR 329 333 242 242 | 16.3| 182 -1.9 -10.2% | B B 0 0 0 -70.0% 40 34 39 -5 -12.7%
SBL 0 0 0 o| 0.0 0.0 0.0 0.0% | A A 0 26 -26 -99.7% 40 34 225 -191 -85.0%
NBT 14 13 4 427 | 445 -1.7 -3.9%| D D 17 3 14 479.7% 365 | 214 91 123 135.0%
NBL 5 4 1 1| 602 314 28.8 91.7% | E | C 17| 0 17| 9863.0% 365 | 214 12 202 1653.8%
NBR 172 173 79 78| 182 | 10.7 7.5 704% | B B 19 0 19 0.0% 365 | 219 0 219 0.0%
Emergency EBR 9 8 2 2| 83 8.7 -0.4 -41% | A A 29 57 -28 -49.0% 515 | 448 283 165 58.4%
12 Drive/Erwin EB LRT 6 6 N/A N/A| 00| N/A N/A N/A[ A N/A 0| N/A N/A N/A N/A 0 N/A N/A N/A
Road" EBT 974 967 892 962 | 10.1| 188 -8.7 -46.3% | B B 29 | 117 -88 -75.0% 515 | 448 508 -60 -11.8%
EBL N/A N/A 1 1| N/A 6.1 N/A N/A| N/A | N/A | N/A 0 N/A N/A 320 N/A 0 N/A N/A
WBR 31 31 39 40| 5.2 4.0 1.2 293% | A A 7 0 7 1577.3% 315 | 172 105 67 64.3%
WBL 40 a1 58 ss| 77.7| 140 63.8 | 456.9% | B B S 16| 743.6% 70 126 103 24 23.0%
WB LRT 6 6 N/A N/A| 00| N/A N/A N/A|[ A N/A 0| N/A N/A N/A 0 N/A N/A N/A
WBT 469 488 936 942 | 5.0 5.2 -0.3 -48% | A A 7 14 -7 -49.1% 315 | 172 364 -192 -52.8%
All 2077 2082 2271 2350 | 12.5| 126 -0.2 -1.5% | B B 13 21 7l -34.9% 448 547 -99 -18.1%
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Erwin Road Traffic Simulation Report

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- | Difference | Difference Storage . No- Difference Difference
Build . Build . Build . Space Build .
Node Intersection Movement Model Demand Model | Demand Build Absolute % Build Build | Absolute % Available Build Absolute %
NBT N/A N/A 0 0 N/A 0.0 N/A N/A | N/A A N/A 2 N/A N/A 820 N/A 94 N/A N/A
NBL N/A N/A 0 0 N/A 0.0 N/A N/A | N/A A N/A 2 N/A N/A 820 N/A 94 N/A N/A
NBR N/A N/A 349 351| N/A| 306 N/A N/A | N/A C N/A 2 N/A N/A 820 | N/A 94 N/A N/A
SBT N/A N/A 0 0 N/A 0.0 N/A N/A | N/A A N/A 0 N/A N/A 100 N/A 8 N/A N/A
SBR N/A N/A 1 1 N/A 16.3 N/A N/A | N/A B N/A 0 N/A N/A 100 N/A 8 N/A N/A
Flowers SBL N/A N/A 11 11| N/A| 437 N/A N/A | N/A D N/A 0 N/A N/A 100 | N/A 8 N/A N/A
Drive/Erwin
13 Road’ EBL N/A N/A 3 4| N/A| 180 N/A N/A | N/A B N/A 18 N/A N/A 125 | N/A 186 N/A N/A
(Unsignalized) | EBR N/A N/A 3 3| N/A| 55 N/A N/A| N/A | A N/A| 18 N/A N/A 330 | N/A 186 N/A N/A
EBT N/A N/A 900 963 | N/A| 243 N/A N/A | N/A C N/A 18 N/A N/A 330| N/A 186 N/A N/A
WBR N/A N/A 9 9 N/A 1.1 N/A N/A | N/A A N/A 0 N/A N/A 865 N/A 14 N/A N/A
WBL N/A N/A 87 87 N/A 12.7 N/A N/A | N/A B N/A 0 N/A N/A 700 N/A 14 N/A N/A
WBT N/A N/A 773 789 | N/A 2.3 N/A N/A | N/A A N/A 0 N/A N/A 865 | N/A 14 N/A N/A
All 2136 2218 16.8 B 5 186
Erwin Rd
Corridor EB LRT 6 6 7.1
Erwin Rd
Corridor WB LRT 6 6 13.6
All 32268 32419 32023 32819 38.0 33.5 4.5 13.3% D C 67 64 3 4.4% 1356 1207 149 12.4%
Footnote: 1 - NCDOT Traffic Impact Criteria is applied

2 - City of Durham Traffic Impact Criteria is applied

Indicates LRT Movement

_ Indicates Traffic Impact

Indicates Traffic Impact below Mid-D
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Erwin Road Traffic Simulation Report

Table 9: D-O LRT: Erwin Road Segment — Vissim Intersection Analysis Output Summary - 2040 Build Alternative 2 (Eye Care Station) vs. 2040 No-Build AM Peak Hour 8:00 - 9:00 AM

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build Build No- Difference | Difference Build No- Build No- Difference | Difference S;orage Build No- Difference Difference
Node Intersection Movement Model Demand Model | Demand u Build Absolute % u Build u Build | Absolute % Av:ial‘aclile u Build Absolute %
SBT 1022 1016 1029 1024 | 25.2| 21.0 4.2 19.8% | C C 75| 156 -81 -51.9% 1205 539 943 -403 -42.8%
SBL 860 861 866 867 | 23.7| 236 0.1 05%| C C 58 | 156 -98 -62.9% 450 370 943 573 -60.8%
NBT 284 277 278 276 | 51.7 | 153.9 -102.2 -66.4% | D F 50 | 267 -217 -81.3% 2020 211 755 -544 -72.0%
Cameron NBR 389 394 385 393 | 12.1| 638 -51.7 -81.1% | B E 0 0 0 -100.0% 230 0 23 -23 -100.0%
1 (ng)'fgfﬁn EB LRT 6 6 N/A NnA| 00| N/A N/A NAl A ] /A ol N/A N/A N/A N/A N/A N/A
Road® WBR 189 192 190 194 | 44 3.7 0.7 182% | A A 0 0 0 0.0% 2010 2 0 2 0.0%
WBL 222 223 222 226 | 303 | 424 -12.1 -285% | C D 24 37 -12 -33.7% 2010 166 183 -17 -9.3%
WB LRT 6 6 N/A N/A| 00| N/A N/A N/A| A N/A 0| N/A N/A N/A 0| N/A N/A N/A
Al 2978 2963 2970 2980 [ 245| 403 -15.8 -39.2% | C D 26| 103 77 -74.8% 539 968 -429 -44.3%
SBT 662 677 712 728 | 54.8| 46.2 8.5 185% | D D 507 | 486 20 4.2% 1285 | 1115| 1120 -5 -0.4%
SBR 150 155 148 148 | 30.7 | 41.4 -10.7 -258% | C D 122 | 113 9 8.3% 215 421 421 1 0.2%
SBL 334 342 332 338 | 53.8| 439 9.9 226% | D D 507 | 487 20 4.1% 215 | 1115 | 1120 -5 -0.4%
NBT 144 141 166 165 | 389 | 308 8.1 26.4% | D C 33 30 3 8.4% 2800 214 224 -10 -4.3%
NBL 10 11 14 14| 49.2| 33.0 16.2 49.2% ﬁ C 30 30 -1 -1.8% 990 213 224 -11 -4.9%
NBR 18 18 21 21| 165| 14.1 2.4 16.7% | B B 1 2 0 -2.5% 200 46 45 0 0.6%
Morreene EBR 162 160 175 174 | 259 | 166 9.4 56.4% | C B 6 6 922.8% 200 i 118 192 163.7%
2 Rof{ié T(j‘}‘évre\/;‘i';ew EBL 229 230 217 220 | 59.3| 393 200|  50.9% [ E| D 76| a8 28 57.7% 1980 | 476 | 4sa 8 1.7%
Road® EBT 789 795 794 801 | 44.4| 334 11.1 33.1%| D C 145 | 100 45 45.3% 1980 791 595 195 32.8%
EB LRT 6 6 N/A N/A| 00| N/A N/A N/A| A N/A 0| N/A N/A N/A 0| N/A N/A N/A
WBL 46 43 50 49| 78.8| 489 29.9 61.1% ﬁ D 21 12 9 75.2% 2135 112 106 5 5.1%
WBR 225 223 214 218 | 183 | 120 6.3 52.5% | B B 0 0 0 0.0% 235 0 0 0 0.0%
WB LRT 6 6 N/A N/A| 1.2 N/A N/A N/A| A 0| N/A N/A N/A 137 | N/A N/A N/A
WBT 231 229 227 233 | 53.5| 356 17.8 50.1% 42 32 10 31.4% 2135 187 210 -23 -10.9%
Al 3010 3024 3070 3109 | 459 | 36.0 9.9 27.4% 106 | 112 -5 -4.7% 1115 | 1120 -5 -0.4%
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Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build Build No- Difference | Difference Build No- Build No- | Difference | Difference S;oraz::gee Build No- Difference Difference
Node Intersection Movement Model Demand Model | Demand ul Build Absolute % u Build ul Build Absolute % Av:ilable Build Absolute %
SBT 298 297 259 256 | 489 512 23 45%| D D 97 | 142 45 131.8% 4650 | 582 | 496 86 17.3%
SBR 84 82 80 80| 432| 103 329 | 3200%| D B 7 0 7| 7578.6% 240 71 51 20 39.7%
SBL 760 760 351 352 | 726| 592 13.4 26%| E E 267 | 142 126 88.9% 865 | 591| 496 95 19.2%
NBT 47 48 48 49| s63| 447 11.6 259% | E | D 15| 13 15.6% 1075 | 112 95 17 17.6%
NBL 14 13 15 14| 326| 57.0 244  429%| C E 15| 13 15.5% 168 | 111 95 17 17.6%
NBR 41 39 45 43| 90| 78 1.2 15.8% | A A 0 0 0.0% 305 0 0 0 0.0%
Lasalle EBL 100 102 84 86| 538 161 377|  233.6% 0D B 24 5 19 424.6% 2115 | 201| 138 63 45.4%
3 Street/Erwin | EBR 113 112 162 169 | 122] 65 5.7 87.8% | B A 25 | 481 457 -94.9% 280 | 484 | 1033 549 53.2%
Road" EB LRT 6 6 N/A NnA| s8] N/A N/A NAl A ] /A ol N/A N/A N/A x| N/A N/A N/A
EBT 929 941 | 1284 | 1355| 400| 175 26| 1292%| D B 173 | 164 10 5.9% 2115 | 891| 562 329 58.4%
WBR 145 144 136 135| 66| 5.0 1.6 30.8% | A A 0 0 0 0.0% 320 18 0 18 0.0%
WBL 128 131 136 139 720 300 20| 1401% | B 58| 19 39 203.3% 350 203| 185 109 58.9%
WB LRT 6 6 N/A NnAl 75 N/A N/A NAl A ] /A ol N/A N/A N/A 137 N/A N/A N/A
WBT 309 305 312 306 | 223| 136 8.7 64.2% | C B 23| 14 9 63.5% 1155 | 229 | 177 52 29.1%
All 2979 2974 | 2911 | 2984 | 47.1| 247 224 905%| D | 50| 83 32 -39.2% 891 | 1157 266 -23.0%
SBT 31 31 32 32| 767 657 11.0 16.7% | E E 52| 39 13 33.5% 1375 | 244 | 168 76 45.4%
SBR 72 70 70 69| 40| 94 53|  570%| A A 0 0 0 0.0% 510 0 0 0 0.0%
SBL 121 120 101 99| e46| 672 2.6 3.9% | E E 52| 39 13 33.5% 375 | 244| 168 76 45.4%
NBT 8 9 10 10| 765| 626 13.9 23%| E E 29| 27 2 8.0% 975 | 150| 128 22 17.1%
NBL 66 69 68 70| 66.8| 684 16 23%| E E 29| 26 8.6% 20| 150| 128 22 17.4%
NBR 197 197 201 00| 72| 85 12| -146%| A A 0 0 0.0% 260 0 0 0 0.0%
Douglas EBL 468 465 154 156 | 463 168 206| 1766% 0D B | 155 12 143 | 1216.9% 580 147 636 433.5%
4 St'lr)es\t/é '}Ei;?;Ch EBR 302 312 294 313| 126| 56 71| 1266%| B A 22 3 19 663.3% 250 192 292 151.9%
Road’ EB LRT 6 6 N/A NnA| 00| N/A N/A NAl A ] /A ol N/A N/A N/A ol N/A N/A N/A
EBT 496 503 779 811| 283| 158 12.5 78.9% | ¢ B 47| 45 2 4.9% 1125 | 391| 338 53 15.8%
WBR 76 72 74 72| 93| 30 63| 207.8%| A A 13 4 10 264.9% 450 | 262 | 127 134 105.5%
WBL 278 282 281 287 | 436| 301 13.5 447% | D c 80| 49 32 65.7% a40 472 351 121 34.6%
WB LRT 6 6 N/A NA| 06| N/A N/A NAl A ] /A ol N/A N/A N/A 87| N/A N/A N/A
WBT 547 551 553 551 | 25.6| 15.0 10.6 711% | ¢ B 47| 30 18 59.5% 710| 301| 310 9 3.0%
All 2674 2681 | 2616| 2670 312| 19.1 12.0 63.0% | C B 38| 23 15 65.6% 785 | 378 407 107.6%
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Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build Build No- Difference | Difference Build No- Build No- | Difference | Difference S;oraz::ie Build No- Difference Difference
Node Intersection Movement Model Demand Model | Demand ul Build Absolute % ul Build ul Build | Absolute % Av:ilable Build Absolute %
NBT 0 0 0 0 0.0 0.0 0.0 0.0% A A 0 0 0 -91.2% 95 21 42 -22 -50.9%
NBL 7 7 8 8| 424 70.6 -28.2 -40.0% D E 1 3 -1 -47.8% 95 36 39 -3 -7.9%
NBR 32 33 36 37 7.2 6.4 0.7 11.5% A A 0 0 0 0.0% 95 0 0 0 0.0%
SBT 1 1 1 1] 341 35.5 -1.5 -4.1% C D 29 25 5 18.6% 185 198 236 -38 -16.3%
SBR 26 24 23 21| 30.6 23.2 7.4 32.0% C C 0 0 0 80.0% 185 36 32 4 11.7%
SBL 90 90 85 84| 46.9 64.8 -17.9 -27.6% D E 29 35 -6 -17.0% 30 198 237 -40 -16.7%
Eye Care Center | EBL 67 68 67 66 | 61.0 8.5 52.6 620.3% i A 24 1 23|  2076.7% 500 | 147 66 82 123.6%
5 Drive/Erwin EBR 40 40 34 35 1.5 2.4 -0.9 -37.0% A A 0 0 0 -95.7% 700 8 66 -58 -88.1%
Road’ EBT 710 712 695 719 8.7 3.9 4.7 120.5% A A 19 6 12 197.7% 700 236 217 19 8.7%
EB LRT 6 6 N/A N/A 0.8 N/A N/A N/A A N/A 0 N/A N/A N/A 100 N/A N/A N/A
WBR 197 197 195 200 12.8 3.3 9.5 293.7% B A 0 6 -6 -100.0% 715 0 221 -221 -100.0%
WBL 96 94 92 89| 55.6 4.6 51.0 1112.0% i A 30 1 30 4147.4% 300 210 61 149 245.3%
WB LRT 6 6 N/A N/A 5.4 N/A N/A N/A A N/A 8 N/A N/A N/A 223 N/A N/A N/A
WBT 965 964 975 971 15.6 3.3 12.3 370.1% B A 50 6 43 684.4% 715 436 221 215 97.6%
All 2243 2230 2209 2231 | 173 6.6 10.8 164.7% B A 14 7 7 94.0% 440 292 147 50.4%
NBL 66 63 68 65| 373 60.4 -23.1 -38.3% D E 75 97 -22 -23.1% 25 265 277 -12 -4.4%
NBT 98 96 99 98 | 66.4 84.8 -18.5 -21.8% E F 75 97 -22 -23.1% 25 265 277 -12 -4.4%
NBR 81 81 83 84| 704 94.6 -24.3 -25.6% E F 75 97 -22 -23.1% 25 265 277 -12 -4.4%
EBR 50 50 41 43 | 323 23.5 8.8 37.5% C C 57 40 18 44.2% 730 363 324 38 11.7%
EBL 282 278 275 281 | 464 40.6 5.9 14.4% D D 47 39 8 20.2% 590 323 215 108 50.1%
EBT 502 507 498 516 | 31.6 23.1 8.5 37.0% C C 57 40 18 44.2% 730 363 324 38 11.7%
Fulton EB LRT 6 0 N/A N/A 4.6 N/A N/A N/A A N/A 0 N/A N/A N/A 12 N/A N/A N/A
6 Street/Erwin SBT 31 34 53 56 | 50.0 55.6 -5.6 -10.1% D E 108 92 16 17.4% 260 374 386 -11 -2.9%
Road’ SBR 710 714 697 704 | 344 28.2 6.2 22.0% C C 108 92 16 17.5% 260 374 385 -11 -2.8%
SBL 228 222 216 215 | 48.0 57.9 -9.9 -17.1% D E 79 94 -15 -15.7% 165 378 390 -12 -3.1%
WBL 37 36 27 28| 532 264 268| 101.7% LD C 1| 4 8|  217.1% 635| 103| 64 39 61.2%
WB LRT 6 6 N/A N/A 0.3 N/A N/A N/A A N/A 0 N/A N/A N/A 37 N/A N/A N/A
WBT 479 478 495 401 | 224 29.3 -6.9 -23.4% C C 37 50 -13 -26.2% 865 262 286 -24 -8.4%
WBR 20 20 152 146 | 24.7 19.0 5.7 29.9% C B 37 15 23 155.2% 605 262 159 103 64.9%
All 2595 2579 2703 2727 | 36.8 36.0 0.8 2.3% D 55 63 -8 -13.1% 431 390 40 10.3%
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Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- | Difference | Difference Storage . No- Difference Difference
Node Intersection Movement Model Demand Model | Demand Build Build Absolute % Build Build Build Build Absolute % A\?:iel':zle Build Build Absolute %

SBR 101 102 96 96 8.9 6.3 2.6 41.2% A A 0 0 0 0.0% 115 0 6 -6 -100.0%

SBT 507 512 508 511 | 28.8 21.6 7.2 33.2% C C 56 51 5 9.1% 1705 352 336 16 4.7%

SBL 376 381 382 388 | 22.0 23.5 -1.4 -6.2% C C 56 51 5 8.9% 1100 352 336 16 4.7%

EBL 26 24 24 23| 739 73.6 0.3 0.4% E E 11 10 1 5.4% 140 84 85 -1 -1.4%

EBR 15 14 16 14| 16.8 15.9 0.9 5.5% B B 0 0 0 0.0% 140 0 0 0 0.0%

Fulton EBT 17 17 18 18| 70.4 70.2 0.2 0.3% E E 8 8 0 -4.3% 140 75 91 -16 -17.4%
7 Street/Elba NBT 201 195 331 318 | 20.9 21.5 -0.6 -2.7% C C 15 25 -10 -38.6% 270 140 283 -143 -50.6%
Street’ NBL 14 12 19 18| 274 | 235 3.9 16.5% | C C 2 2 0 -15.8% 95 38 51 -13 -25.0%
NBR 186 187 176 189 4.1 4.1 0.0 0.3% A A 1 0 32.5% 215 116 114 2 1.6%

WBR 322 326 210 213 6.9 6.4 0.5 7.2% A A 10 35 -25 -71.1% 935 440 275 165 60.1%

WBT 72 71 59 62| 56.6 58.0 -1.3 -2.3% E E 154 181 -27 -14.8% 2760 911 747 164 21.9%

WBL 452 444 453 450 | 57.9 60.5 -2.6 -4.4% E E 154 181 -27 -14.8% 235 i 747 164 21.9%

All 2288 2285 2291 2300 | 28.3 28.0 0.3 1.1% C C 39 45 -7 -14.5% 911 747 164 21.9%

NBR 33 33 36 36 | 61.7 66.6 -4.9 -7.3% E E 46 49 -3 -5.2% 1000 188 161 27 16.7%

NBT 63 63 38 39| 61.0 68.4 -7.3 -10.7% E E 46 49 -3 -5.2% 1000 188 161 27 16.7%

NBL 84 84 111 111 | 571 68.4 -11.3 -16.5% E E 46 49 -3 -5.2% 585 188 161 27 16.7%

WBL 138 138 143 1451 50.3 17.7 32.6 183.9% ﬁ B 42 11 31 276.0% 1065 240 127 113 89.4%

WBR 130 132 35 33| 31.0 14.8 16.1 108.9% C B 52 22 29 130.8% 1230 292 175 117 67.1%

WB LRT 6 6 N/A N/A 0.7 N/A N/A N/A A N/A 0| N/A N/A N/A 100 N/A N/A N/A

Trent WBT 341 340 443 447 | 29.6 12.4 17.3 139.8% C B 52 22 29 130.8% 1230 292 175 117 67.1%
8 Drive/Erwin SBT 184 182 173 176 | 37.6 54.0 -16.4 -30.3% D D 75 290 -214 -74.0% 385 629 795 -166 -20.8%
Road’ SBL 398 398 385 402 | 30.2 56.3 -26.1 -46.4% C E 130 | 424 -294 -69.4% 255 725 906 -181 -20.0%
SBR 127 125 117 117 | 40.0 43.2 -3.1 -7.3% D D 31 290 -259 -89.2% 385 299 795 -496 -62.4%

EBR 231 230 219 225 | 394 7.8 31.6 404.5% D A 131 17 114 680.4% 855 411 145 266 183.1%

EBT 413 420 487 497 | 33.2 7.1 26.1 370.4% C A 131 17 114 680.4% 855 411 145 266 183.1%

EB LRT 6 6 N/A N/A 0.0 N/A N/A N/A A N/A 0| N/A N/A N/A 855 0 N/A N/A N/A

EBL 178 175 101 103 | 45.5 9.2 36.3 395.7% ﬁ A 30 3 28 1036.2% 660 176 65 112 172.1%

All 2330 2320 2289 2331 | 37.2 27.7 9.5 34.4% D C 58 104 -45 -43.9% 725 906 -181 -20.0%
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Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- | Difference | Difference Storage . No- Difference Difference
Node Intersection Movement Model Demand Model | Demand Build Build Absolute % Build Build Build Build Absolute % A\?:iel':sle Build Build Absolute %
WBL 100 102 94 9% | 22.6| 359 -13.2 -36.9% | C D 10 18 -8 -45.1% 2315 128 157 -29 -18.4%
WBT 404 407 403 405 | 37.8| 36.3 1.6 44%| D D 57 54 3 5.9% 2465 | 298| 252 46 18.2%
WBR 14 15 13 13| 412| 527 -11.5 -21.8% | D D 57 54 3 5.9% 710 | 298| 252 46 18.2%
NBR 54 51 61 59| 42.4| 396 2.8 7.1%| D D 0 1 -1 -72.8% 495 43 89 -46 -51.3%
NBL 93 91 101 102 | 63.4| 56.2 7.2 12.9% | E E 27 32 -5 -15.4% 125 | 288 | 424 -136 -32.1%
NBT 235 238 245 244 | 72.2| 571 151  26.4% BN E 98| 97 1 0.6% 95 | s11| 552 41 7.4%
Anderson WB LRT 6 6 N/A N/A[ 00| N/A N/A N/Al A | N/A 0| N/A N/A N/A 0| N/A N/A N/A
9 Street/Erwin | EBT 219 224 243 250 | 22.0| 242 2.2 92%| ¢ C 26 34 -7 -21.9% 1245 | 249| 315 -66 -20.9%
Road" EBR 69 69 68 72| 5.7 4.8 1.0 203% | A A 0 0 0 -100.0% 1245 0 21 -21 -100.0%
EB LRT 6 6 N/A N/A[ 00| N/A N/A N/Al A | N/A 0| N/A N/A N/A 0| N/A N/A N/A
EBL 269 272 265 273 | 67.1| 39.8 27.3 68.5% i D 57 46 11 24.1% 1075 | 224 | 332 -108 -32.6%
SBL 30 29 32 30| 514| 555 4.1 -73%| D E 9% 8 88 1036.3% 205 175 338 193.2%
SBT 241 239 234 232 | 51.1| 494 1.7 34%| D D 96 79 17 21.2% 450 463 50 10.8%
SBR 385 377 395 388 | 83| 102 -1.9 -19.0% | A B 9 3 6 222.8% 450 | 269 | 212 57 27.0%
All 2125 2114 2154 2164 | 393 | 348 4.5 13.0%| D C 38 36 7.2% 586 | 626 -40 -6.4%
EBT 219 224 213 225 | 17.1 0.3 16.8 | 5366.0%| B A 1 0 184.8% 1020 76 26 51 197.9%
UTURN N/A N/A N/A N/A| N/A| N/A N/A N/A| N/A | NA | N/A| N/A N/A N/A N/A| N/A| N/A N/A N/A
NC 147 Off.on  |EBR 266 266 263 270 | 9.7| 133 -3.6 26.9% | A B 1 0 1 184.8% 1020 76 26 51 197.9%
Ramps/Trent | NBR 173 175 175 175 2.0 0.4 1.6 4305% | A A 1 0 1 0.0% 430 | 124 0 124 0.0%
10 Drive/EIPa NBL 131 126 N/A NA[ 73| N/A N/A NA[ A | N/A 1| N/A N/A N/A N/A| 124 N/A N/A N/A
Street UTURN N/A N/A N/A N/A| N/A| N/A N/A N/A| N/A | N/A | N/A| N/A N/A N/A N/A| N/A| N/A N/A N/A
(Unsignalized | gg| 1 1 0 o| 5.6 0.0 5.6 0.0% | A A 0 89 -89 -100.0% 1710 0 343 -343 -100.0%
Roundabout)  "epp 912 910 918 95| 79| 26 53| 2026%| A A o| 89 89 |  -100.0% 1720 0| 343 -343 -100.0%
SBT 444 439 424 425| 96| 612 -51.6 -84.4% | A E 0 89 -89 -100.0% 1720 0| 343 -343 -100.0%
All 2145 2141 1993 2020 89| 161 -7.2 -44.6% | A B 1 44 -44 -98.8% 135 | 343 -208 -60.6%
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Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- | Difference | Difference Storage . No- Difference Difference
Node Intersection Movement Model Demand Model | Demand Build Build Absolute % Build Build Build Build Absolute % A\?:iel':zle Build Build Absolute %
SBL 23 23 23 241 599 59.8 0.0 0.1% E E 60 53 8 14.4% 825 236 198 38 19.3%
SBR 3 3 1 1| 3838 42.1 -3.3 -7.9% D D 0 53 -53 -100.0% 825 0 198 -198 -100.0%
SBT 215 209 217 210 | 63.8 63.9 -0.2 -0.3% E E 60 53 8 14.6% 825 236 198 38 19.4%
WBT 180 178 182 181 24.1 23.5 0.6 2.6% C C 24 23 1 4.7% 2100 258 217 41 18.8%
WBR 15 15 14 15 3.2 34 -0.2 -5.9% A A 0 0 0 -96.3% 2100 3 30 -27 -90.6%
Anderson WBL 220 216 223 219 | 37.0| 40.2 3.1 78% | D D 41 51 -10 -19.4% 390 | 292 346 -54 -15.5%
11 Sstt:::tt//ﬁ;: EBT 418 415 421 419 | 53.4| 4956 3.8 7.8% | D D 222 | 211 11 5.2% 3175| 680 | 680 0 0.0%
Street! EBL 0 0 0 o| oo| o0 0.0 0.0%| A A 0 0 0 0.0% 225 0 0 0 0.0%
EBR 221 220 222 221 49.6 453 4.3 9.5% D D 4 3 1 22.8% 3175 85 84 1 1.0%
NBR 60 61 61 62| 38.7 39.6 -0.9 -2.4% D D 94 87 7 7.6% 400 406 443 -37 -8.4%
NBL 194 194 196 198 | 36.0 37.6 -1.5 -4.1% D D 94 87 7 7.6% 400 406 443 -37 -8.4%
NBT 264 270 266 270 | 39.6 39.7 -0.1 -0.4% D D 94 87 7 7.6% 400 406 443 -37 -8.4%
All 1811 1804 1827 1820 | 44.6 43.7 0.8 1.9% D D 58 59 -1 -2.1% 680 680 0 0.0%
SBT 0 0 0 0 0.0 0.0 0.0 0.0% A A 0 0 0 7.7% 40 28 26 2 5.7%
SBR 10 9 10 9 5.9 4.6 13 27.4% A A 0 0 0 0.0% 40 0 0 0 0.0%
SBL 1 1 11 413 45.0 -3.7 -8.1% D D 0 0 0 7.7% 40 28 26 2 5.7%
NBT 3 3 4 4|1 26.6 56.1 -29.4 -52.5% C E 8 2 6 257.9% 365 86 68 17 25.2%
NBL 18 18 20 19| 50.7 56.5 -5.9 -10.4% D E 8 6 1 21.8% 365 86 64 22 33.8%
NBR 50 49 48 48 | 185 9.4 9.1 96.2% B A 0 0 0 0.0% 365 4 0 4 0.0%
Emergency EBR 37 35 23 25| 14.8 3.1 11.7 378.9% | B A 3 0 3 0.0% 515 | 156 3 154 5353.6%
12 Drive/Erwin EB LRT 6 6 N/A N/A 0.0 N/A N/A N/A A N/A 0 N/A N/A N/A 0 N/A N/A N/A
Road" EBT 772 775 759 776 15.2 4.4 10.9 248.0% B A 48 9 39 446.9% 515 419 193 225 116.6%
EBL N/A N/A 14 14| N/A 6.0 N/A N/A| N/A | N/A | N/A 0 N/A N/A 320 N/A 23 N/A N/A
WBR 15 15 7 14 3.9 2.3 1.6 69.2% A A 0 0 0 0.0% 315 10 0 10 0.0%
WBL 28 27 22 241 745 8.3 66.2 799.8% i A 12 0 12 4547.6% 70 ﬁ 36 47 130.1%
WB LRT 6 6 N/A N/A 0.5 N/A N/A N/A A N/A 0 N/A N/A N/A 37 N/A N/A N/A
WBT 508 507 644 637 53 3.9 1.4 35.9% A A 8 7 2 23.7% 315 173 168 5 2.7%
All 1454 1439 1552 1571 | 13.2 5.2 8.0 152.9% B A 2 5 223.7% 419 206 213 103.0%
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Erwin Road Traffic Simulation Report

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- | Difference | Difference Storage . No- Difference Difference
Node Intersection Movement Model Demand Model | Demand Build Build Absolute % Build Build Build Build Absolute % A::i?:lile Build Build Absolute %
NBT N/A N/A o N/A 0.0 N/A NJA| NJA | A N/A 0 N/A N/A 820 | N/A 0 N/A N/A
NBL N/A N/A 1 1| N/A 4.8 N/A NJA| NJA | A N/A 0 N/A N/A 820 | N/A 0 N/A N/A
NBR N/A N/A 28 29 N/A 5.6 N/A N/A [ N/A A N/A 0 N/A N/A 820 N/A 0 N/A N/A
SBT N/A N/A N/A 0.0 N/A NJA| NJA | A N/A 0 N/A N/A 100 | N/A 0 N/A N/A
SBR N/A N/A N/A 5.7 N/A NJA| NJA | A N/A 0 N/A N/A 100 | N/A 0 N/A N/A
Flowers SBL N/A N/A 2 2 N/A 8.1 N/A N/A| N/A | A N/A 0 N/A N/A 100 | N/A 0 N/A N/A
13 Dr'\éig EJIN " ERL N/A N/A 64 66| N/A 33 N/A NA| NA | A N/A 0 N/A N/A 125| N/A 68 N/A N/A
(Unsignalized) | EBR N/A N/A 299 305 | N/A 3.6 N/A NJA| NJA | A N/A 0 N/A N/A 330 | N/A 68 N/A N/A
EBT N/A N/A 546 564 N/A 1.1 N/A N/A [ N/A A N/A 0 N/A N/A 330 N/A 68 N/A N/A
WBR N/A N/A 37 35| N/A 0.7 N/A NJA| NJA | A N/A 0 N/A N/A 865 | N/A 0 N/A N/A
WBL N/A N/A 251 245 | N/A 6.2 N/A NJA| NJA | A N/A 0 N/A N/A 700 | N/A 0 N/A N/A
WBT N/A N/A 611 615 N/A 0.7 N/A N/A [ N/A A N/A 0 N/A N/A 865 N/A 0 N/A N/A
All 1847 1871 2.2 A 0 68
Erwin Rd
Corridor 6 6 11.3
Erwin Rd
Corridor 6 6 16.1
All 28632 28554 28585 28907 | 32.3 26.0 6.3 24.1% C C 43 51 -8 -15.6% 1157 1310 -154 -11.7%
Footnote: 1 - NCDOT Traffic Impact Criteria is applied

2 - City of Durham Traffic Impact Criteria is applied

Indicates LRT Movement

_ Indicates Traffic Impact

Indicates Traffic Impact below Mid-D

K.10-57

Durham-Orange Light Rail Transit Project |July 24, 2015 |6-22




%

Transit
-1l R B

Erwin Road Traffic Simulation Report

Table 10: D-O LRT: Erwin Road Segment — Vissim Intersection Analysis Output Summary - 2040 Build Alternative 2 (Eye Care Station) vs. 2040 No-Build PM Peak Hour 5:00 - 6:00 PM

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- | Difference | Difference Storage . No- Difference Difference
Node Intersection Movement Model Demand Model | Demand Build Build Absolute % Build Build Build Build | Absolute % A\?:izl!:sle Build Build Absolute %
SBT 525 525 531 531 | 38.6| 33.3 5.4 16.1% | D C 66 | 106 -40 -38.1% 1205 329 496 -167 -33.7%
SBL 340 340 341 340 | 35.7| 348 1.0 27%| D C 42| 106 -64 -60.4% 450 232 496 -264 -53.3%
NBT 925 920 938 934 | 69.1| 57.5 11.6 201% | E E 241 | 228 13 5.6% 2020 861 815 46 5.6%
Cameron NBR 254 255 254 255 | 175 36.6 -19.1 -52.2% | B D 0 0 0 814.3% 230 34 13 21 164.0%
1 (ng)'/eg'fvfn EB LRT 6 6 N/A NAl 0o n/A N/A NA| A | N/A ol N/A N/A N/A o] N/A N/A N/A
Road! WBR 659 665 642 665 | 17.1] 15.9 11 71%| B | B 27| 2 25 | 1075.5% s00 | 893 231 363 157.2%
WBL 441 440 440 440 | 489 | 437 5.2 12.0%| D D 74 85 -10 -12.4% 2010 348 619 271 -43.7%
WB LRT 6 6 N/A N/A 00| N/A N/A N/A| A N/A 0| N/A N/A N/A 0| N/A N/A N/A
Al 3156 3145 3146 3165 | 424 | 38.8 3.6 92%| D D 56 88 -32 -35.9% 861 834 27 3.3%
SBT 209 205 208 203 | 77.7| 66.1 11.6 175% | E E 239 | 206 32 15.7% 1285 870 918 -48 -5.2%
SBR 181 181 182 182 | 27.1| 4838 -21.8 -446% | C D 30 10 20 202.8% 215 226 21 9.1%
SBL 211 219 219 220 | 105.0| 87.6 17.4 19.8% | F F 239 | 206 33 15.9% 215 870 918 -48 -5.2%
NBT 495 517 444 526 | 181.1 | 135.7 45.4 33.4% i F 843 | 662 181 27.3% 2800 | 1272 989 283 28.6%
NBL 172 178 149 179 | 112.8 | 134.2 -21.4 -15.9% | F F 206 | 662 -456 -68.8% 990 989 103 10.4%
NBR 130 140 119 139 | 152.9 | 122.4 30.5 249% | F F 51 36 15 40.8% 200 444 73 16.5%
Morreene EBR 42 42 41 40 56| 5.3 0.3 59%| A A 0 0 0 0.0% 200 0 0 0.0%
2 Rc’:‘;é devevaﬁ.vfw EBL 142 142 142 144 | 662 | 65.9 0.3 04% | E E 57| 52 5 9.4% 1980 | 268 | 255 13 5.2%
Road? EBT 328 326 326 326 | 269 | 321 -5.2 -16.1% | C C 29 35 -6 -16.8% 1980 239 227 12 5.2%
EB LRT 6 6 N/A N/A 03| N/A N/A N/A| A N/A 0| N/A N/A N/A 25| N/A N/A N/A
WBL 106 103 102 101 | 55.2| 225 32.7 145.1% ﬁ C 29 8 21 263.6% 2135 424 188 236 125.8%
WBR 343 341 345 345 | 27.7| 205 7.2 350% | C C 13 3 10 329.3% 235 i 230 204 88.7%
WB LRT 6 6 N/A N/A 02| N/A N/A N/A| A N/A 0| N/A N/A N/A 25| N/A N/A N/A
WBT 831 831 830 829 | 382 222 16.0 72.0% | D C 135 83 53 63.9% 2135 879 672 207 30.8%
Al 3202 3225 3106 3234 743 | 595 14.9 25.0% | E E 134 | 164 -30 -18.3% 1287 | 1029 258 25.0%
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Erwin Road Traffic Simulation Report

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build Build No- Difference | Difference Build No- Build No- Difference | Difference S;oraz::ie Build No- Difference Difference
Node Intersection Movement Model Demand Model | Demand ul Build Absolute % ul Build ul Build Absolute % Av:ilable Build Absolute %

SBT 95 94 79 so| 766]| 77.9 13 16%| E E 100] 89 11 11.9% 4650 | 505 | 416 90 21.6%

SBR 161 162 167 165| 55.8| 155 203 | 2600% [ B B 1 1 0 3.3% 240 55 22 34 155.1%

SBL 427 424 149 158 | 89.6| 90.2 0.6 0.7%| F F 171| 89 82 92.4% 865 | 542 | 415 127 30.6%

NBT 133 135 149 142| 642 67.8 36 53%| E E 64| 71 7 110.5% 1075 | 341| 268 74 27.5%

NBL 126 118 119 120| 405 | 56.6 16.1| -284%| D E 64| 71 7 -10.3% 170 [ 342 268 74 27.6%

NBR 162 162 167 167 | 106| 12.2 16| -132%| B B 0 0 0 0.0% 305 0 0 0 0.0%

Lasalle EBL 201 203 203 207| 811 3209 481 1462% B c | 104| 66 39 59.0% 2115 | 407 551 1143 126.0%
3 Street/Erwin | EBR 16 18 27 28| 46| 65 19|  293%| A A o| 27 27 -99.0% 280 33| 233 -200 -85.9%
Road" EB LRT 6 6 N/A NA| 59 N/A N/A NAl A | N/A 0o N/A N/A N/A 25| N/A N/A N/A
EBT 453 464 691 725 | 300 259 4.1 15.9% | C C 46| 89 43 -48.3% 2115| 319 | 599 279 -46.7%

WER 384 392 408 403 | 220/| 99 122 1235%| c A 135 0 135 | 719400.0% 320 [ 782] 23 735 3254.1%

WBL 22 23 21 22| 624| 145 479 | 3294% | E | B 6] 1 5| 5385% 350 72| 34 38 109.9%

WB LRT 6 6 N/A NA| 79 N/A N/A NAl A | N/A 0| N/A N/A N/A 162 | N/A N/A N/A

WBT 1162 1165 | 1157| 1155| 36.2| 153 210| 1375%| D B 321| 53 267 501.1% 1155 | 1081 | 456 625 137.0%

All 3355 3360 | 3336 | 3372| 453 | 262 19.1 72.8% i C 72| 46 26 55.7% 1081 | 640 441 68.8%

SBT 13 13 12 13| 946 658 28.8 43.8% E 90| 66 25 37.6% 1375 | 410| 220 190 86.7%

SBR 305 303 284 79| 156| 107 4.9 46.2% | B B 0 0 0 0.0% 510 0 0 0 0.0%

SBL 212 214 223 28| 624 685 6.1 89% | E E 90| 66 25 37.6% 375 L4100 220 190 86.7%

NBT 30 30 27 28| 854 654 19.9 305% LB E 102| 9 6 6.0% 975 | 352 | 402 50 -12.4%

NBL 260 259 299 298| 630 627 0.2 04% | E E 00| 96 4 4.3% 20| 35| 402 50 112.4%

NBR 446 449 412 415| 133 182 49| 271%| B B 0 0 0 -62.3% 260 24 24 0 -0.6%

Douglas EBL 146 145 56 59| 566| 254 312 1232% B C 2] 6 43|  708.9% 50| 289| 88 201 227.4%
4 Stges\t/e ';Eifv"??h EBR 66 68 56 s9| 46| 38 0.9 29%| A A o| 34 34 -99.8% 250 24| 285 261 -91.6%
Road’ EB LRT 6 6 N/A NAl 01| N/A N/A NAl A | N/A o N/A N/A N/A o] N/A N/A N/A
EBT 557 562 623 657 | 26.1| 239 2.2 9.2% | ¢ C 46| 78 32 41.5% 1125 | 279| 435 -156 -35.9%

WER 36 35 45 41| 40| 47 07| -155%| A A 9 6 3 42.8% 450 | 161| 133 28 20.7%

WBL 156 152 152 156 | 47.3| 22.9 244 | 106.4% LD C 44| 17 27 161.6% 440 | 296 | 180 117 64.9%

WB LRT 6 6 N/A NA| 05| N/A N/A NAl A | N/A 0| N/A N/A N/A 75| N/A N/A N/A

WBT 849 873 852 8s8 | 173 | 1556 1.8 113% | B B 46 | 44 2 3.5% 710 | 379 | 359 20 5.6%

All 3088 3103 | 3039 | 3091| 289 263 26 10.1% C 4| & il 2.9% 458 | 540 82 -15.2%
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Erwin Road Traffic Simulation Report

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build Build No- Difference | Difference Build No- Build No- | Difference | Difference S;oraz::gee Build No- Difference Difference
Node Intersection Movement Model Demand Model | Demand ul Build Absolute % ul Build ul Build Absolute % Av:ilable Build Absolute %
NBT 0 0 0 0 0.0 0.0 0.0 0.0% A A 1 1 -1 -46.4% 95 64 72 -8 -11.1%
NBL 18 19 16 16 56.9 | 59.1 -2.1 -3.6% E E 5 5 0 -1.5% 95 64 58 6 10.2%
NBR 90 91 83 85 8.7 | 11.6 -2.9 -25.2% A B 0 0 0 0.0% 95 0 0 0 0.0%
SBT 3 3 3 3 509 | 715 -20.6 -28.8% D E 55 49 6 12.4% 185 207 249 -43 -17.1%
SBR 72 69 64 62 36.7 | 29.6 7.0 23.7% D C 0 0 0 49.0% 185 42 40 2 5.6%
SBL 123 123 117 116 50.9 | 64.6 -13.7 -21.2% D E 55 57 -2 -4.1% 30 207 244 -37 -15.3%
Eye Care Center EBL 35 35 30 30| 140.5 15.8 124.7 788.4% i B 29 1 28 4320.0% 500 210 44 166 377.0%
5 Drive/Erwin EBR 71 74 63 66 4.6 4.8 -0.2 -4.2% A A 3 44 -41 -93.8% 700 246 337 -91 -26.9%
Road" EBT 1110 1116 1084 1129 10.5| 10.5 -0.1 -0.7% B B 39 78 -39 -49.6% 700 525 539 -14 -2.5%
EB LRT 6 6 N/A N/A 0.1| N/A N/A N/A A N/A 0| N/A N/A N/A 13 N/A N/A N/A
WBR 142 145 135 135 8.2 34 4.8 140.8% A A 0 7 -7 -100.0% 715 0 180 -180 -100.0%
WBL 27 28 28 28 | 127.2 | 145 112.7 779.3% i B 19 1 18 2868.9% 300 113 43 70 160.3%
WB LRT 6 6 N/A N/A 54| N/A N/A N/A A N/A 8| N/A N/A N/A 223 N/A N/A N/A
WBT 909 917 922 927 104 4.2 6.2 149.5% B A 28 7 21 292.5% 715 308 180 128 71.4%
All 2612 2620 2545 2597 16.0 | 11.0 4.9 44.8% B B 17 21 -4 -17.2% 525 573 -48 -8.3%
NBL 32 33 37 36 68.0 | 65.1 2.9 4.4% E E 40 42 -2 -3.9% 25 191 198 -7 -3.5%
NBT 57 59 62 64 67.0 | 63.0 3.9 6.3% E E 40 42 -2 -3.9% 25 191 198 -7 -3.5%
NBR 37 38 40 41 69.6 | 83.0 -13.4 -16.1% E F 40 42 -2 -3.9% 25 191 198 -7 -3.5%
EBR 101 56 60 61 153 | 29.1 -13.8 -47.5% B C 40 131 -91 -69.4% 730 520 597 -77 -13.0%
EBL 414 421 408 424 64.3 68.3 -4.0 -5.8% E E 101 87 14 16.6% 590 542 350 192 54.9%
EBT 806 853 786 845 15.3 | 46.9 -31.6 -67.3% B D 40 131 -91 -69.4% 730 520 597 -77 -13.0%
Fulton EB LRT 6 6 N/A N/A 58| N/A N/A N/A A N/A 0| N/A N/A N/A 0 N/A N/A N/A
6 Street/Erwin SBT 71 73 76 76 65.8 | 24.7 41.2 166.8% C 58 21 37 180.1% 260 144 153 106.5%
Road" SBR 317 323 322 320 40.1| 15.3 24.8 162.5% B 58 21 37 179.6% 260 143 154 107.2%
SBL 82 84 77 79 79.0 | 50.1 28.9 57.6% D 36 11 25 221.5% 165 111 125 113.2%
WBL 50 51 53 54 62.3 18.2 441 242.7% B 18 4 14 389.2% 635 121 84 37 44.3%
WB LRT 6 6 N/A N/A 0.0 | N/A N/A N/A A N/A 0| N/A N/A N/A 0 N/A N/A N/A
WBT 729 734 728 734 184 | 22.7 -4.4 -19.2% B C 46 55 -9 -16.9% 865 329 460 -130 -28.3%
WBR 37 40 396 397 20.7 | 21.6 -0.9 -4.3% C C 46 42 4 9.8% 605 329 417 -87 -20.9%
All 2746 2765 3045 3131 329 | 36.7 -3.8 -10.4% C D 40 52 -12 -23.1% 600 664 -65 -9.7%
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Erwin Road Traffic Simulation Report

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build Build No- Difference | Difference Build No- Build No- | Difference | Difference S;oraz::gee Build No- Difference Difference
Node Intersection Movement Model Demand Model | Demand ul Build Absolute % ul Build ul Build | Absolute % Av:ilable Build Absolute %

SBR 47 47 43 43 1.6 1.9 -0.3 -14.7% A A 0 0 0 0.0% 115 0 0 0 0.0%

SBT 253 254 250 251 9.7 9.8 -0.1 -0.7% A A 9 12 -3 -21.1% 1705 117 124 -7 -5.3%

SBL 112 115 112 115 109 | 17.2 -6.3 -36.5% B B 9 11 -3 -23.1% 1100 118 124 -7 -5.3%

EBL 78 75 78 76 63.1 67.0 -3.9 -5.8% E E 28 31 -2 -7.4% 140 181 207 -26 -12.6%

EBR 40 39 40 39 375 | 34.8 2.7 7.6% D C 0 0 0 0.0% 140 5 12 -7 -57.4%

Fulton EBT 66 64 66 64| 645| 658 -1.3 2.0%| E E 35 35 0 -0.6% 140 | 219| 237 -18 -7.4%
7 Street/Elba NBT 329 318 661 673 7.9 15.2 -7.2 -47.8% A B 7 32 -25 -78.2% 270 130 259 -128 -49.6%
Street’ NBL 12 11 22 21 7.1| 15.6 -8.5 -543% | A B 0 1 -1 -80.5% 95 25 53 -28 -52.8%
NBR 168 191 185 191 3.3 3.6 -0.3 -8.9% A A 1 2 -1 -52.3% 215 131 169 -38 -22.6%

WBR 566 583 232 230 19.5 9.1 104 114.6% B A 1 0 1 0.0% 935 27 0 27 0.0%

WBT 47 51 37 35 66.7 | 64.2 2.5 3.9% E E 61 57 4 7.6% 2760 330 237 93 39.0%

WBL 182 186 187 185 | 643 64.2 0.2 02%| E E 61| 57 4 7.6% 235 1330 237 93 39.0%

All 1899 1934 1914 1923 229 | 224 0.5 2.1% C C 18 20 -2 -10.8% 336 290 47 16.1%

NBR 75 77 120 123 59.5| 629 -34 -5.4% E E 137 147 -10 -6.7% 1000 662 392 269 68.5%

NBT 243 242 196 194 57.7 | 64.0 -6.3 -9.8% E E 137 147 -10 -6.7% 1000 662 392 269 68.5%

NBL 111 111 319 314 592 664 72| 109%| E | E | 137 147 10 6.7% 585 662|392 269 68.5%

WBL 40 39 38 38 57.3| 399 17.5 43.8% ﬁ D 12 4 8 191.4% 1065 117 68 49 71.5%

WBR 460 458 186 186 43.8 | 22.9 20.9 91.3% D C 185 59 126 213.4% 1230 832 512 320 62.5%

WB LRT 6 6 N/A N/A 0.0 N/A N/A N/A A N/A 0 N/A N/A N/A 0 N/A N/A N/A

Trent WBT 287 288 551 566 28.3 17.7 10.6 59.7% C B 185 59 126 213.4% 1230 832 512 320 62.5%
8 Drive/Erwin SBT 42 43 39 40 42.0| 56.2 -14.3 -25.4% D E 10 44 -34 -77.9% 385 123 254 -131 -51.6%
Road" SBL 152 156 146 150 41.2 | 60.8 -19.6 -32.3% D E 31 61 -30 -48.7% 255 235 301 -66 -22.0%
SBR 158 161 163 160 496 | 33.6 16.0 47.7% ﬁ C 47 44 3 7.7% 385 250 254 -3 -1.3%

EBR 85 88 67 73 19.2 17.4 1.8 10.3% B B 56 97 -41 -42.3% 855 387 391 -4 -1.1%

EBT 687 734 646 697 17.0| 31.7 -14.8 -46.5% B C 56 56 0.0% 855 387 387 0.0%

EB LRT 6 6 N/A N/A 0.0 N/A N/A N/A A N/A 0 N/A N/A N/A 0 N/A N/A N/A

EBL 310 318 244 270 46.8 | 31.1 15.6 50.2% ﬁ C 51 31 20 64.0% 660 311 359 -48 -13.3%

All 2661 2715 2716 2811 373 | 37.7 -04 -1.0% D D 75 78 -3 -4.3% 858 527 331 62.7%
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Erwin Road Traffic Simulation Report

Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- | Difference | Difference Storage . No- Difference Difference
Node Intersection Movement Model Demand Model | Demand Build Build Absolute % Build Build Build Build Absolute % A::i?:lile Build Build Absolute %
WBL 80 82 78 80| 584 59.8 1.4 2.4%| E E 25| 26 1 5.1% 2315 | 180 | 186 6 -3.0%
WBT 368 368 374 374| 793 54.0 253|  469% B D | 121] 80 a1 52.1% 2465 | 448 | 314 134 42.7%
WBR 49 50 49 50| 98.6| 80.3 18.3 227%| F F 121 80 41 52.1% 710 | 448 | 314 134 42.7%
NBR 113 110 111 117 | 701 | 96.3 -26.1 27.1% | E F 56| 423 -367 -86.7% 495 | 214| 706 -492 -69.7%
NBL 217 212 206 221| 806 |116.8 -36.2 31.0% | F F 135 | 207 72 -34.9% 125| 709 | 709 0 0.0%
NBT 357 363 329 367 | 97.5|145.4 47.9 329% | F F 330 | 423 -94 22.1% 495 | 701| 706 5 -0.7%
Anderson WB LRT 6 6 N/A NA[ 01| N/A N/A NA| A | N/A 0| N/A N/A N/A 13| N/A N/A N/A
9 Street/Erwin | EBT 555 580 573 606 | 386 358 2.8 77%| D D 233 | 164 69 42.3% 1245 | 1106 | 983 123 12.5%
Road" EBR 142 148 139 146 | 149| 81 6.8 84.9% | B A 56| 137 -81 -59.2% 1245| 631 513 118 23.0%
EB LRT 6 6 N/A NA[ 02 N/A N/A NA| A | N/A 0| N/A N/A N/A 12| N/A N/A N/A
EBL 558 582 532 573 | 656 | 94.9 -29.2 -30.8% | E F 184 | 552 -368 -66.6% 1075 | 1020 | 1188 -169 -14.2%
SBL 19 20 21 21| 811 786 2.5 3.2% b E | 137] 6 130 | 2071.2% 205 76 554 728.3%
SBT 229 225 222 219| 769 | 64.4 12.6 19.5% | E E 137| 95 42 43.8% 450 360 270 75.1%
SBR 293 290 291 290 | 12.7] 116 1.0 9.0%| B B 15 1 13 903.4% 450 | 382| 108 274 252.9%
All 2992 3030 | 2923 3064 | 609 | 69.4 -8.5 122% | E E 111 | 183 72 -39.5% 1142 | 1189 47 -3.9%
EBT 441 474 466 470 87| 07 80| 11541%| A A 127 0 127 0.0% 1020 | 204 0 204 0.0%
UTURN N/A N/A N/A NA[ NAT N/A N/A N/A| N/A | NA | ONA| N/A N/A N/A N/A| N/A|  N/A N/A N/A
NC 147 Off.0n  |EBR 106 116 116 120 50| 17 34| 197.8%| A A 127 0 127 0.0% 1020 | 204 0 204 0.0%
Ramps/Trent | NBR 636 645 626 650 | 40| 13 27| 2164%| A A 3 0 3| 1478.6% 430 | 166 86 80 92.4%
0 Drive/Elba NBL 376 370 N/A NA[ 52 N/A N/A NA[ A | N/A 3 N/A N/A N/A N/A|  166| N/A N/A N/A
Street UTURN N/A N/A N/A N/A| N/A| N/A N/A N/A| N/A | N/A | NA| N/A N/A N/A N/A| N/A|  N/A N/A N/A
(Unsignalized | gg| 1 1 0 ol 20| 00 2.0 00% | A A 0 0 0 0.0% 1710 0 0 0 0.0%
Roundabout)  "cpp 151 150 151 150 31| 02 29| 14152%| A A 0 0 0 0.0% 1720 0 0 0 0.0%
SBT 232 229 233 230 | 3.8 127 -8.9 701% | A B 0 0 0 0.0% 1720 0 0 0 0.0%
All 1943 1985 1591 1620| 53| 27 2.5 93.1% | A A 43 0 43 | 690900.0% 211 86 125 145.2%
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Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- Difference | Difference Storage . No- Difference Difference
Node Intersection Movement Model Demand Model | Demand Build Build Absolute % Build Build Build Build Absolute % A::i?:lile Build Build Absolute %
SBL 29 31 31 32| 680/ 61.0 7.0 11.4% | E E 57 51 6 12.4% 825 | 219| 215 4 1.7%
SBR 8 7 9 8| 384 319 6.5 204% | D C 0 0 0 0.0% 825 0 0 0 0.0%
SBT 166 162 170 165| 704 | 63.4 6.9 109% | E E 57 51 6 12.4% 825| 219| 215 4 1.7%
WBT 472 475 487 492 | 36.9| 389 -2.0 5.1%| D D 115 | 121 -6 -5.1% 2100 | 631 502 129 25.7%
WBR 47 46 48 46 74| 126 -5.2 -412% | A B 8 5 3 65.0% 2100 | 230 151 79 52.0%
Anderson WBL 232 229 225 223| 674 642 3.2 5.0% | E E 107| 81 26 31.6% 390 1665 444 222 49.9%
11 Sstt:ss://ﬁ;: EBT 368 360 363 356 | 59.1| 81.4 224 | 275%| E F 197 | 282 -85 -30.2% 3175| 679| 684 4 -0.6%
Street! EBL 6 6 7 7| 553 88.1 -32.8 37.2% | E F 1 1 0 -30.3% 225 28 28 0 -0.6%
EBR 145 144 141 142 | 56.1| 74.0 -17.9 242% | E E 1 6 -5 -78.9% 3175 84 88 -4 -4.4%
NBR 268 274 246 266 | 29.2| 284 0.8 29%| C C 147 | 181 -34 -18.7% 400 488 25 5.2%
NBL 280 288 268 294 | 26.8| 27.8 -1.0 3.7%| C C 147 | 181 -34 -18.7% 400 488 25 5.2%
NBT 415 433 396 430 | 29.0| 303 -1.3 -43%| € C 147 | 181 -34 -18.7% 400 488 25 5.2%
All 2435 2455 2391 2461 43.1| 477 -4.6 97%| D D 82 95 -13 -13.7% 707 | 684 24 3.4%
SBT 23 24 18 20| 39.7| 585 -18.7 -32.0% | D E 25 26 -1 -3.7% 40 195 | 225 -30 -13.2%
SBR 332 333 242 242 | 147 | 182 -3.5 -19.4% | B B 0 0 0 -97.5% 40 28 39 -11 -28.8%
SBL 0 0 0 0 00| 00 0.0 00%| A A 25 26 -1 -3.7% 40 195 | 225 -30 -13.2%
NBT 14 13 4 38.7| 445 5.7 -129% | D D 13 3 10 332.8% 365 166 91 75 82.5%
NBL 4 4 1 1| 453] 314 13.9|  443% [LD C 13 o 12| 7337.0% 365 | 166] 12 154 1262.1%
NBR 174 173 79 78| 154 107 4.8 44.7% | B B 13 0 13 0.0% 365 166 0 166 0.0%
Emergency EBR 15 8 2 2 79| 87 -0.8 93% | A A 1 57 -56 -98.4% 515 127 | 283 -156 -55.2%
12 Drive/Erwin EB LRT 6 6 N/A N/A 05| N/A N/A NAl A | N/A 0| N/A N/A N/A 50| N/A N/A N/A
Road" EBT 909 967 892 962 | 11.5| 188 -7.2 -385% | B B 30| 117 -87 -74.5% 515| 387 | 508 -120 -23.7%
EBL N/A N/A 1 1| N/A| N/A N/A N/A| N/A | NA | N/A 0 N/A N/A 320 N/A| N/A N/A N/A
WBR 33 31 39 40 32| 40 -0.8 -205% | A A 0 0 0 -100.0% 315 2 105 -103 -98.4%
WBL 43 a1 58 58| 682] 14.0 543| 388.7% | B B 17] 2 15|  689.9% 70| 108] 103 5 5.1%
WB LRT 6 6 N/A N/A 00| N/A N/A NAl A | N/A 0| N/A N/A N/A 0| N/A N/A N/A
WBT 480 488 936 942 51| 5.2 -0.2 33%| A A 7 14 -6 -46.6% 315 166 | 364 -198 -54.4%
All 2037 2082 2271 2350 | 124 | 126 -0.3 -23%| B B 11 21 -9 -46.2% 387 | 547 -159 -29.2%
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Volume (VPH) Delay (Seconds) LOS Avg Queue Length (ft) Max Queue Length (ft)
Build No-Build . No- Difference | Difference . No- . No- | Difference | Difference Storage . No- Difference Difference
Node Intersection Movement Model Demand Model | Demand Build Build Absolute % Build Build Build Build Absolute % A::i?:;e Build Build Absolute %
NBT N/A N/A 0 0 N/A 0.0 N/A N/A | N/A A N/A 2 N/A N/A 820 N/A 94 N/A N/A
NBL N/A N/A 0 ol N/A| 0.0 N/A N/A | N/A A N/A 2 N/A N/A 820 N/A 94 N/A N/A
NBR N/A N/A 349 351 N/A | 30.6 N/A N/A | N/A C N/A 2 N/A N/A 820 N/A 94 N/A N/A
SBT N/A N/A 0 ol N/A| 0.0 N/A N/A | N/A A N/A 0 N/A N/A 100 N/A 8 N/A N/A
SBR N/A N/A 1 1 N/A | 16.3 N/A N/A | N/A B N/A 0 N/A N/A 100 N/A 8 N/A N/A
Flowers SBL N/A N/A 11 11| N/A| 437 N/A N/A| NJA | D N/A 0 N/A N/A 100 | N/A 8 N/A N/A
13 D”\éig EJIN " | EBL N/A N/A 3 4| N/A| 180 N/A N/A| N/A | B N/A| 18 N/A N/A 125 N/A| 186 N/A N/A
(Unsignalized) | EBR N/A N/A 3 3 N/A| 5.5 N/A N/A | N/A A N/A 18 N/A N/A 330 N/A 186 N/A N/A
EBT N/A N/A 900 963 N/A | 24.3 N/A N/A | N/A C N/A 18 N/A N/A 330 N/A 186 N/A N/A
WBR N/A N/A 9 9 N/A| 1.1 N/A N/A | N/A A N/A 0 N/A N/A 865 N/A 14 N/A N/A
WBL N/A N/A 87 87 N/A | 12.7 N/A N/A | N/A B N/A 0 N/A N/A 700 N/A 14 N/A N/A
WBT N/A N/A 773 789 N/A 2.3 N/A N/A | N/A A N/A 0 N/A N/A 865 N/A 14 N/A N/A
All 2136 2218 16.8 B 5 186
Erwin Rd
Corridor 6 6 12.8
Erwin Rd
Corridor 6 6 14.1
All 32126 32419 32023 32819 37.7 33.5 4.2 12.4% D C 59 64 -5 -7.5% 1321 1207 114 9.5%
Footnote: 1 - NCDOT Traffic Impact Criteria is applied

2 - City of Durham Traffic Impact Criteria is applied

Indicates LRT Movement

_ Indicates Traffic Impact

Indicates Traffic Impact below Mid-D
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6.1  Analysis of LOS Thresholds

Each of the two 2040 Build LRT Alternatives were compared to the respective No-Build scenario at each
intersection by overall and individual movement levels. For the purposes of the traffic impact analysis, the
worst LOS, highest delay, and longest maximum queue length among both build options has been selected
for discussion below. The following section discusses the intersections where LRT impacts have been
identified. The identified impacts are discussed below in regards to the NCDOT thresholds, as all
intersections include a NCDOT facility.

With proposed roadway modifications, all overall intersections are expected to operate at LOS E or better.
However, queuing and increases in delay were also considered in determining if modifications to the
roadway should be analyzed. Each intersection is discussed below in regards to the NCDOT thresholds.

6.1.1 Erwin Road at Cameron Boulevard (NC 751)

The alighment and roadway configurations for LRT Alternative 1 and LRT Alternative 2 are consistent at
this intersection. For both 2040 LRT Alternatives, there are no expected overall intersection or individual
movement delay or LOS impacts at Erwin Road and Cameron Boulevard.

For both 2040 Build LRT Alternatives, the maximum queue lengths are generally consistent between
alternatives. The following movement will exceed both its available storage space and the respective peak
hour No-Build maximum queue length by more than 10 feet:

e Westbound Erwin Road right turn exceeds storage space by 98 feet in PM only

As part of the mitigation measures shown in Table 1, the proposed design for LRT Alternative 1 and LRT
Alternative 2 include a dedicated westbound Erwin Road right turn bay that would terminate immediately
upstream of the Center for Living driveway. Due to the proposed alignment of the LRT in the center of
Erwin Road, the general traffic lanes would be shifted outwards and would require right-of-way
acquisition on both sides of Erwin Road for a substantial distance. The westbound Erwin Road right turn
bay is proposed to be extended to its practical maximum length.

6.1.2 Erwin Road at Morreene Road/Towerview Road

The alighment and roadway configurations for LRT Alternative 1 and LRT Alternative 2 are consistent at
this intersection. For both LRT Alternatives, the overall intersection delay increases by approximately 29%
while maintaining the same LOS D experienced in the No-Build during the AM peak hour. The resulting AM
peak hour Build Alternatives’ overall intersection delays would be approximately one second greater than
the 45.0 second Mid-D LOS that is used to identify delay impacts. During the PM peak hour, both LRT
Alternatives overall intersection delays are expected to meet the NCDOT thresholds.

In the AM peak hour, both LRT Alternatives report that five individual movements are expected to operate
with degraded LOS of middle D or worse including the southbound Morreene Road through movement,
the southbound Morreene Road left turn, the northbound Towerview Road left turn, the eastbound Erwin
Road left turn, and the westbound Erwin Road left turn. The westbound Erwin Road through movement
would also experience an increase in delay greater than 25% in the AM peak hour for both LRT
Alternatives.
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In the PM peak hour under both LRT Alternatives, the LOS is expected to degrade for the westbound Erwin
Road left turn due to signal preemption activities at the intersection. The northbound Towerview Road
through movement and right turn would also experience an increase in delay greater than 25% in the PM
hour for both LRT Alternatives.

For both 2040 LRT Alternatives, the maximum queue lengths are generally consistent. The following
movements are expected to exceed both their available storage space and their respective peak hour No-
Build maximum queue length by more than 10 feet:

e Eastbound Erwin Road right turn exceeds storage space by 168 feet in AM only

e Westbound Erwin Road right turn exceeds storage space by 200 feet in PM only

e Northbound Towerview Road left turn exceeds storage space by 140 feet in PM only
e Northbound Towerview Road right turn exceeds storage space by 673 feet in PM only
e Southbound Morreene Road right turn exceeds storage space by 32 feet in PM only

The maximum queue lengths along the intersection approaches are expected to increase due to signal
preemption activities. However, the average queues are well below the available storage lengths for these
affected movements except for the northbound Towerview Road right turn, which would experience
average queue lengths in excess of the available storage space.

All practical roadway modifications were included in the designs for both LRT Alternatives. The eastbound
Erwin Road right turn is expected to exceed the storage space of the new turn bay that was recently
constructed; however, the maximum queue length would be contained by the overall eastbound
approach. The westbound Erwin Road right turn bay is proposed in both LRT Alternatives; however, its
storage length is dictated by the proximity to the convalescence facility located approximately 300 feet to
the east along the north side of Erwin Road. Modifications are also proposed for the northbound approach
by removing street parking along Towerview Road between Circuit Drive and Erwin Road. The southbound
Morreene Road right turn maximum queue exceeds the storage space by only 32 feet in the PM. This
gueue would be contained within the southbound approach and would not impact a signalized
intersection.

6.1.3 Erwin Road at LaSalle Street

The alignment and roadway configurations for LRT Alternative 1 and LRT Alternative 2 are consistent at
this intersection. For the intersection of Erwin Road at LaSalle Street, both LRT Alternatives’ overall
intersection delays increase to middle LOS D (approximately 46 seconds/delay) from a No-Build LOS C in
both the AM and PM peak hours, which are considered traffic impacts according to NCDOT criteria.
However, the intersection is expected to operate at LOS D conditions in 2040 which is generally
considered an acceptable LOS.

For both LRT Alternatives, there are four individual movements that are expected to operate with
degraded LOS of middle D or worse including the northbound LaSalle Street through movement in the AM
peak hour only, the southbound LaSalle Street right turn in the PM peak hour only, the eastbound Erwin
Road left turn in the AM and PM peak hours, and the westbound Erwin Road left turn in the AM and PM
peak hours.
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For both 2040 LRT scenarios, the maximum queue lengths are generally consistent. The following
movements will exceed both their available storage space and their respective peak hour No-Build
maximum queue length by more than 10 feet:

= Northbound LaSalle Street left turn exceeds storage space by 172 feet in PM only
=  Westbound Erwin Road right turn exceeds storage space by 437 feet in PM only

The two intersection movements noted above are expected to have Build maximum queue lengths that
extend beyond the turn bay storage space, however, their queues would be contained within their
respective approach’s storage space without impacting the upstream intersection. Additionally, the
maximum queue events are infrequent, and the average queue lengths are well below the available
storage space for the respective movements.

Due to the LRT’s alignment in the center of Erwin Road, the westbound Erwin Road right turn will be
located to the north of the existing curbline outside of the existing right-of-way. The right turn bay cannot
be extended any further to the east without eliminating the Lakeview accessible parking. The northbound
LaSalle Street left turn cannot be extended further without impacting parking within the Duke Medical
Center.

6.1.4 Erwin Road at Douglas Street/Research Drive

For the intersection of Erwin Road at Douglas Street/Research Drive, the overall intersection delays for
both LRT Alternatives’ AM and PM peak hours are expected to meet the NCDOT thresholds. For both LRT
Alternatives, there are four individual movements that are expected to operate with degraded LOS of
middle D or worse including the southbound Douglas Street through movement in the PM peak hour only,
the northbound Research Drive through movement in the PM peak hour only, the eastbound Erwin Road
left turn in both AM and PM peak hours, and the westbound Erwin Road left turn in the PM peak hour
only.

Due to the presence of the LRT station at Eye Care Center, additional right-of-way would be required to
accommodate the required travel lanes. By using this additional right-of-way, longer westbound Erwin
Road right turn and left turn bays would be provided under Alternative 2 and would produce different
results compared to Alternative 1.

For the 2040 LRT Trent/Flowers Station Alternative, the maximum queue length for the following
movements will exceed both the available storage space and their peak hour No-Build maximum queue by
more than 10 feet:

=  Southbound Douglas Street left turn exceeds storage space by 40 feet in PM

= Eastbound Erwin Road left turn exceeds storage space by 260 feet in AM only

= Eastbound Erwin Road right turn exceeds storage space by 304 feet in AM only

=  Westbound Erwin Road right turn exceeds storage space by 118 feet in AM and by 200 feet in PM
=  Westbound Erwin Road left turn exceeds storage space by 165 feet in AM and by 37 feet in PM

The eastbound Erwin Road left turn maximum queue length may reach beyond the unsignalized
intersection with Downing Street; however, there is no conflicting movement at the upstream
intersection. The eastbound Erwin Road right turn maximum queue would not impact any conflicting
movement at the upstream unsignalized intersection with Downing Street. The westbound Erwin Road left
and right turn maximum queues would both be contained within the overall westbound approach before
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impacting the upstream signalized intersection of Erwin Road and Eye Care Center. Similarly, the
southbound Douglas Street left turn maximum queue length would be contained by the southbound
approach storage space without impacting the upstream unsignalized intersection of Douglas Street and
Pratt Street. Additionally, although, the maximum queue lengths for the impacted movements may
exceed the storage space, these maximum events are considered infrequent, while the average queue
lengths for all these movements are far shorter than their available storage space.

For the 2040 LRT Trent/Flowers Station Alternative, the maximum queue length for the following
movements will exceed both the available storage space and their peak hour No-Build maximum queue by
more than 10 feet:

= Southbound Douglas Street left turn exceeds storage space by 35 feet in PM only
= Eastbound Erwin Road left turn exceeds storage space by 203 feet in AM only

= Eastbound Erwin Road right turn exceeds storage space by 235 feet in AM only

= Westbound Erwin Road left turn exceeds storage space by 32 feet in AM only

As with the Alternative 1 maximum queue lengths, under Alternative 2 the maximum queue lengths for
the impacted movements would not affect a signalized intersection and cause gridlock. The average queue
lengths for all these movements are also well below their respective storage lengths. The eastbound Erwin
Road left turn maximum queue length may reach beyond the unsignalized intersection with Downing
Street; however, there is no conflicting movement at the upstream intersection. The eastbound Erwin
Road right turn maximum queue would not impact any conflicting movement at the upstream
unsignalized intersection with Downing Street. The westbound Erwin Road left maximum queues would be
contained within the overall westbound approach before impacting the upstream signalized intersection
of Erwin Road and Eye Care Center. Similarly, the southbound Douglas Street left turn maximum queue
length would be contained by the southbound approach storage space without impacting the upstream
unsignalized intersection of Douglas Street and Pratt Street.

6.1.5 Erwin Road at Duke Eye Center/VA Medical Center

The alignment for LRT Alternative 1 and LRT Alternative 2 are different at this intersection due to the
proposed station located between Trent Drive and Flowers Drive under Alternative 1 only. For the
intersection of Erwin Road at Duke Eye Center/VA Medical Center, the overall intersection delays for both
LRT Alternatives during the AM and PM peak hours are expected to meet the NCDOT thresholds.

For both LRT Alternatives, there are two individual movements that are expected to operate with
degraded LOS of middle D or worse including the eastbound Erwin Road left turn in the AM and PM hours
and the westbound Erwin Road left turn in the AM and PM hours. Noticeably, the delay times for these
two movements are higher in the PM peak hour under the Eye Care Station Alternative due to the
presence of the LRT station. Under Alternative 1, the westbound and eastbound Erwin Road left turns
degrade from LOS B to E in the PM peak hour, however, for Alternative 2, the degradation is more
significant changing from LOS B to F for both movements in the PM peak hour.

For both 2040 LRT Alternatives, there are no maximum queue length impacts expected.

No additional improvements were proposed at this intersection since these movements all have demand
volumes less than 100 vehicles per hour and to improve delays additional lanes would be required, but
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due to the physically constrained location, it is not practical to acquire right-of-way given the relatively low
volumes that are affected.

6.1.6 Erwin Road at Fulton Street

The alignment for LRT Alternative 1 and LRT Alternative 2 are consistent at this intersection, however, the
two Build LRT Alternatives report different delays, LOS, and queue lengths at this intersection.

For the intersection of Erwin Road at Fulton Street, the overall intersection LOS and delays for both LRT
alternatives during the AM and PM peak hours are expected to meet the NCDOT criteria.

For LRT Alternatives 1 and 2, there are three individual movements that are expected to operate with
degraded LOS of middle D or worse including the southbound Fulton Street through movement in the PM
hour only, the southbound Fulton Street left turn in the PM peak hour only, and the westbound Erwin
Road left turn in the AM and PM peak hours.

For the 2040 LRT Trent/Flowers Station Alternative, the maximum queue length for the following
movement will exceed both its available storage space and its peak hour No-Build maximum queue by
more than 10 feet:

= Southbound Fulton Street left turn exceeds storage space by 45 feet in PM only

For the 2040 LRT Eye Care Center Alternative, the following movements will exceed both their available
storage space and their respective peak hour No-Build maximum queue length by more than 10 feet:

= Southbound Fulton Street through movement exceeds storage space by 37 feet in PM only

= Southbound Fulton Street right turn exceeds storage space by 37 feet in PM only

= Southbound Fulton Street left turn exceeds storage space by 71 feet in PM only
The southbound approach maximum queue lengths may exceed the available storage space and impact
the upstream signalized intersection, however, these maximum queue events are considered rare while
the average queue lengths for all three movements are far shorter than the storage space and would be
contained within the southbound approach. There are no practical roadway modifications other than
allowing right-turns-on-red for the southbound approach. However, this ban was implemented due to the
high pedestrian crossing volumes. Removing this ban would therefore impact safety and is not
recommended.

6.1.7 Fulton Street at Elba Drive/VA Medical Center Deck

For the intersection of Fulton Street and Elba Drive/VA Medical Center Deck, the overall intersection
delays and all vehicular movements are expected to meet the NCDOT thresholds for both LRT Build
scenarios.

Between the 2040 LRT Alternatives, there are noticeable differences in maximum queue lengths between
the Trent/Flowers Station Alternative and the Eye Care Station Alternative.

For both 2040 Build LRT Alternatives, the maximum queue lengths are generally consistent between
alternatives. The following movement will exceed both its available storage space and the respective peak
hour No-Build maximum queue length by more than 10 feet:

=  Westbound Elba Street left turn exceeds storage space by 859 feet in AM and 157 feet in PM
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The increased maximum queue for the westbound Elba Street left turn is caused by the downstream
queue at the southbound Fulton Street right turn, which infrequently blocks the upstream Elba Drive
westbound left turn from clearing. A second contributor to the queue is the westbound Elba Drive left
turn queue to the Duke Medical Center parking garage, which may combine with the downstream queue
to create a compound queue that could potentially extend beyond the roundabout at Trent Drive and Elba
Drive and impact the NC 147 off-ramp. The westbound Elba Drive left turning vehicles are frequently not
afforded sufficient vehicle gaps between the opposing eastbound Elba Drive through vehicles at the
unsignalized intersection, which causes the westbound left lane to queue while waiting for an acceptable
gap. There are two potential roadway improvement options that can be evaluated during the Engineering
phase of the project: 1) reroute traffic from this parking deck entrance or 2) signalize the intersection of
Elba Drive and the Duke Medical Center Parking Deck entrance to provide a protected westbound left turn
that would allow the left turn queue to clear on a regular basis.

Although, the westbound Elba Drive left turn maximum queue exceeds the storage space and may extend
into the roundabout upstream at Trent Drive and Elba Drive for both LRT Alternatives during the AM peak
hour, the maximum queue events are infrequent, and the average queue lengths are well below the
available storage space for the respective movements.

6.1.8 Erwin Road at Trent Drive

The alignment for LRT Alternative 1 and LRT Alternative 2 are different at this intersection due to the
proposed station located between Trent Drive and Flowers Drive under Alternative 1 only. For the
intersection of Erwin Road at Trent Drive, the overall intersection delays are expected to meet the NCDOT
thresholds for both the LRT Alternatives in both peak hours.

The two Build LRT Alternatives report different delays, LOS, and queue lengths at this intersection.

For LRT Alternative 1, four individual movements are expected to operate with degraded LOS of middle D
or worse including the westbound Erwin Road left turn in the AM and PM peak hours, the eastbound
Erwin Road right turn in the AM peak hour only, eastbound Erwin Road left turn in the PM peak hour only
and southbound Trent Drive right turn in the PM peak hour only.

Under LRT Alternative 2, four individual movements are expected to operate with degraded LOS of middle
D or worse including the westbound Erwin Road left turn in the AM and PM peak hours, the eastbound
Erwin Road right turn in the AM peak hour only, eastbound Erwin Road left turn in the AM PM peak hour
and southbound Trent Drive right turn in the PM peak hour only.

Compared with the Eye Care Station Alternative, the Trent/Flowers Station Alternative would experience
slightly higher delays due to the proximity of the LRT station that requires longer preemption events due
to the lower train speeds crossing the intersection.

For the 2040 LRT Alternative 1, the maximum queue length for the following movement will exceed both
its available storage space and its respective peak hour No-Build maximum queue length by more than 10
feet:

= Northbound Trent Drive left turn exceeds storage space by 99 feet in PM only.

For the 2040 LRT Alternative 2, the maximum queue length for the following movement will exceed both
its available storage space and its respective peak hour No-Build maximum queue length by more than 10
feet:
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= Northbound Trent Drive left turn exceeds storage space by 77 feet in PM only.

Although the maximum queue length for the northbound left turn exceeds the storage space that is
defined by the Duke Clinic parking garage exit, the queue will not impact a signalized intersection and it
would terminate upstream of the Duke Clinic Circle for both Alternatives. Additionally, maximum queue
events are considered infrequent events, and the average queue length for the northbound left turn
would be far shorter than the available storage space in both alternatives. For both 2040 LRT Alternatives,
the same roadway modifications were proposed as shown in Table 1.

6.1.9 Erwin Road at Anderson Street

For the intersection of Erwin Road at Anderson Street, the overall intersection delays are not expected to
exceed the NCDOT thresholds.

The two LRT Alternatives report similar LOS at this intersection except where noted. For both LRT
Alternatives, several individual movements are expected to operate with degraded LOS of middle D or
worse including the eastbound Erwin Road left turn in the AM peak hour only, the westbound Erwin Road
through movement in the PM peak hour only and the southbound Anderson Street left turn in the PM
peak hour only. The northbound Anderson Street through movement would experience an increase in
delay greater than 25% in the AM peak hour for both LRT Alternatives. Additionally, the westbound Erwin
Road westbound right turn also has an increase in delay greater than 25% in the PM peak hour under the
Trent/Flowers Station Alternative only. The delay time for this movement also increases under the Eye
Care Station Alternative but does not reach the 25% threshold identified by NCDOT.

Since this intersection is near the LRT station under the Trent/Flowers Station Alternative, the delay time
varies between the two Build alternatives and certain movements experience longer delays due to the
impact of the LRT station.

The two LRT Alternatives report different maximum queue lengths. For the 2040 LRT Trent/Flowers
Station Alternative, the maximum queue length for the following movements will exceed both their
available storage space and their respective peak hour No-Build maximum queue length by more than 10
feet:

= Southbound Anderson Street left turn exceeds storage space by 257 feet in AM and 498 feet in
PM.
= Southbound Anderson Street through movement exceeds storage space by 253 feet in PM only.

Although the maximum queue lengths for the southbound approaches exceed the available storage space
and would potentially extend beyond the signalized intersection at Main Street, the average queue
lengths for these two movements are far shorter than the available storage space. Today as in the future,
there are regulatory signs stating “Do Not Stop on Tracks.” Additionally, the southbound left turn is
forecasted to have a demand of 20 vehicles per hour in the PM peak hour. The southbound left turning
vehicles are impacted by the southbound through movement queue that forms in the shared through/left
lane. As part of the proposed roadway modifications for this intersection, a second eastbound Erwin Road
left turn bay was added, which then required two receiving lanes on the north leg of Anderson Street. Due
to the physical constraints of the bridge crossing NC 147 and the forecasted volumes, the southbound lane
configuration was recommended to be a dedicated southbound right lane and a shared through/left lane.
To address the remaining impacts caused by the LRT project, there are two additional roadway
modification options that could be tested during the Engineering phase: 1) prohibit the low volume
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southbound Anderson Street left turn onto Erwin Road and reroute this traffic or 2) reconstruct the bridge

over NC 147 to provide five lanes with dedicated lanes for the southbound left, through, and right
movements.

For the 2040 LRT Eye Care Station Alternative, the maximum queue length for the following movements
will exceed both their available storage space and their respective peak hour No-Build maximum queue
length by more than 10 feet:

= Southbound Anderson Street left turn exceeds storage space by 308 feet in AM and 425 feet in
PM.
=  Southbound Anderson Street through movement exceeds storage space by 63 feet in AM and 180
feet in PM.
As with Alternative 1, the same movements are impacted by the LRT project but there are different queue
lengths. Although the maximum queue lengths for the southbound approaches exceed the available
storage space and would potentially extend beyond the signalized intersection at Main Street, the average
gueue lengths for these two movements are far shorter than the available storage space. Today as in the
future, there are regulatory signs stating “Do Not Stop on Tracks.” Additionally, the southbound left turn
is forecasted to have a demand of 20 vehicles per hour in the PM peak hour. The southbound left turning
vehicles are impacted by the southbound through movement queue that forms in the shared through/left
lane. The same lane configuration mitigation measures were planned for Alternative 2 as Alternative 1 as
the future volumes are the same. And as with Alternative 1, to address the remaining queue impacts,
either the southbound left turn movement could be prohibited or a new bridge would be required. These
mitigation options can be evaluated for feasibility and operational benefits during the Engineering phase.

6.1.10 Anderson Street/15" Street at Main Street

The alignment and roadway configurations for the Build LRT Trent/Flowers Alternative and Build LRT Eye
Care Center Alternative are consistent at this intersection. For the intersection of Anderson Street/15th
Street at Main Street the overall intersection delays and all vehicular movements are expected to meet
the NCDOT thresholds in both AM and PM peak hours for both LRT Alternatives.

For both LRT Alternatives, the maximum queue lengths for the following movements will exceed both
their available storage space and their respective peak hour No-Build maximum queue by more than 10
feet:

=  Westbound Main Street left turn exceeds storage space by 275 feet in PM only.

= Northbound Anderson Street/15th Street right turn exceeds storage space by 114 feet in PM only.

= Northbound Anderson Street/15th Street through movement exceeds storage space by 114 feet in
PM only.

= Northbound Anderson Street/15th Street left turn exceeds storage space by 114 feet in PM only.

The Build maximum queue lengths for the northbound approach movements are only 25 feet longer than
the respective No-Build maximum queue lengths. The maximum queue events are also considered
infrequent occurrences and the average queue lengths for all impacted movements are expected to be
well below the available storage space. Due to the NCRR corridor bisecting the southern leg of Anderson
Street and the bridge over NC 147 to the south, it is impractical to consider widening this leg to provide
additional storage for the northbound Anderson Street maximum queue. The westbound Main Street left
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turn’s maximum queue may extend beyond the striped bay, however, the queue will not impact a
signalized intersection upstream.

6.1.11 Erwin Road at Emergency Drive

For the intersection of Erwin Road at Emergency Drive, the overall intersection delays do not exceed the
NCDOT thresholds in both AM and PM peak hours for both 2040 Build LRT Alternatives.

The two LRT Alternatives report similar LOS at this intersection. For both LRT Alternatives, two individual
movements are expected to operate with degraded LOS of middle D or worse including the westbound
Erwin Road left turn in both AM and PM peak hours, and the northbound Emergency Drive left turn in PM
peak hour only. As noticed, both Build scenarios have traffic impacts on westbound Erwin Road left turn
because left-turn operations have been changed to protected-only from protected and permitted
operations in the No-Build Conditions. In order to minimize traffic impacts from the perspective of traffic
delay, protected and permitted left-turn phasing could be applied to the LRT alternatives, however, this
would potentially sacrifice safety at intersections along Erwin Road that conflict with the LRT.

Since this intersection is adjacent to the LRT station under the Trent/Flowers Station Alternative, the delay
time varies between the two Build alternatives and certain movements experience longer delays due to
the impact of the LRT station.

For both LRT Alternatives, the maximum queue lengths are generally consistent except where noted. The
following movements will exceed both their available storage space and their respective peak hour No-
Build maximum queue length by more than 10 feet:

=  Westbound Erwin Road left turn exceeds storage space by 19 feet in AM for both LRT Alternatives,
and by 56 feet in the PM for Alternative 1 only

For both LRT Alternatives designs, a dedicated Erwin Road left turn has been provided to southbound
Emergency Drive. The resulting maximum queues exceed the available storage lengths by approximately
two cars and this excess queue would be contained within the westbound approach before it impacted
the upstream signalized intersection with Trent Drive.
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7. Conclusions/Recommendations

The Vissim results for the 2040 Build Alternatives indicate that all intersections would operate at LOS E
or better during both peak hours and the majority of overall intersections will satisfy NCDOT criteria
with the modifications proposed in Table 1. Only the following intersections would exceed the LOS
threshold under both LRT Alternatives:

= Erwin Road and LaSalle Street (AM and PM peak hours)
= Erwin Road and Morreene Road/Towerview Road (AM peak hour)

As part of the traffic simulation analysis, traffic impacts associated with the implementation of the LRT
were identified in the forms of delay, LOS, and queues. All locations showing impacts were investigated
to determine the significance of the impact and whether there was a feasible roadway modification to
eliminate or reduce the impact. Table 1 indicates the series of improvement measures that were
proposed and analyzed in an effort to mitigate traffic impacts resulting from the LRT condition. These
proposed mitigations eliminated a majority of the initial traffic impacts. The remaining traffic impacts
along Erwin Road are not expected to significantly deteriorate traffic operations. Only the intersection of
Erwin Road and LaSalle Street would experience an overall degradation in LOS, however, the overall
delay would not exceed 48 seconds with an LOS D under the LRT conditions. The intersection of Erwin
Road and Morreene Road/Towerview Road also experiences an overall increase in delay greater than
25% in the AM peak hour; however, the LOS would remain D with a delay barely above a Mid-D of 46
seconds.

Although the maximum queues on the Erwin Road approaches may exceed the storage space for a
particular turn bay, the maximum queue is generally contained within the adjacent through lane storage
space without reaching the upstream signalized intersections. The maximum queue events represent
the absolute farthest extent of the queue for a particular movement, which are infrequent occurrences.
For those movements that report maximum queues exceeding the available storage space, the
respective average queues would be contained within their storage space. Given the limited impact on
traffic operations and the lack of additional practical modifications to the roadway at these locations, no
further modifications are recommended to the LRT Alternative designs beyond those proposed in Table
1.

The expected average queues would be accommodated by the available storage at all locations except
for northbound Towerview Road right turn to eastbound Erwin Road in the PM peak hour under
Alternative 1, however, this excess queue as well as the maximum queue would be contained by the
overall northbound approach and additional widening is not recommended.

Common to both LRT Alternatives, the southbound Anderson Street approach at Erwin Road may
experience maximum queues that could spill back to the at-grade railroad crossing; however, the No-
Build is also expected to have maximum queue lengths that extend upstream across the tracks and onto
Main Street. To ensure the safe operations of the D-O LRT and the railroad crossing, the signal and gate
operations along Anderson Street will be further refined during the Engineering phase of the project.
The second challenge to be addressed is the potential maximum queue that originates at the westbound
Elba Drive left turn to southbound Fulton Street. Under certain circumstances, this queue can combine
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with the upstream queue at the westbound Elba Drive left turn to the Duke Medical Center Parking Deck
that can result in a maximum length that extends beyond the roundabout at Trent Drive and Elba
Drive/NC 147 On/Off-Ramps and could potentially reach the NC 147 off-ramp. This is an unlikely event,
however, to mitigate this compounded maximum queue, the intersection of Elba Drive and the Duke
Medical Center Parking Deck should be investigated further during the Engineering Phase to determine
if traffic can be rerouted from this parking deck entrance or if the intersection may require signalization.

Overall, there are minimal traffic operations differences between the Build LRT Trent/Flowers
Alternative and the LRT Eye Care Center Alternative, and a determination of a preferred alignment
should consider other factors.

As noted previously, substantial modifications to the roadway are incorporated into the design including
additional turn bays, restriping of intersection approaches to accommodate additional receiving lanes,
while additional roadway expansion is not recommended. Additional traffic analysis will be investigated
during the Engineering phase of the project and the proposed roadway modifications may be refined.
Other non-geometric mitigation strategies will also be explored by Triangle Transit and coordinated with
the City of Durham, NCDOT and major institutional stakeholders along Erwin Road, including evaluation,
development, and enhancement of Travel Demand Management programs to encourage further mode
shifts from personal automobiles to transit and non-motorized travel in the station areas.
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1.

Introduction

The proposed Triangle Transit Durham-Orange Light Rail Transit Draft Environmental Impact
Statement (D-O LRT Draft EIS) will address existing and future transportation conditions
along the proposed corridor and quantify the transportation impacts of the No-Build and
Build Alternatives as well as some transportation system management (TSM)
improvements. For the purposes of this study the No-Build and TSM scenarios will be
combined. The project will potentially have transportation and traffic impacts that will
include impacts to streets and highways, bikeways, parking, railroad operations, and public
transit.

Following is a description of the proposed methodology for evaluating the potential impacts
to traffic and transportation services and facilities that could occur due to the
implementation of the proposed D-O LRT. This proposal includes analysis methodologies
used to describe existing and future travel patterns and the transportation environment,
estimation of forecast year traffic volumes under the No-Build and Build Alternatives, and
the analysis of impacts of the light rail operations at intersections and railroad/highway at-
grade crossings.

Generally, data required for the traffic and transportation analyses will be developed by the
study team, or will be provided by either Triangle Transit, the Town of Chapel Hill, City of
Durham, Durham-Chapel Hill-Carrboro Metropolitan Planning Organization (DCHC MPOQ), or
the North Carolina Department of Transportation (NCDOT). Data from other agencies, if
needed, is noted in the task descriptions. Triangle Transit will provide information on existing
and planned transit services and performance. Existing conditions traffic data from the
previous Alternatives Analysis (AA) study will be utilized for the base year analysis and
future year volumes will be developed based on travel demand analysis completed by other
members of the project teams. The analysis will include both regional travel demand data as
well as specific transit route ridership forecasts. The base year for the analysis will be 2011
and the design year will be 2040 in order to be consistent with the DCHC MPQO’s 2040
Metropolitan Transportation Plan.

The project team will use the Triangle Regional Travel Demand Model V5 (TRTDM) for this
project. The model is based on the traditional four-step travel demand process of trip
generation, trip distribution, mode split, and traffic assignment. Documentation for the
model development and calibration process is maintained by NCDOT and the Institute for
Transportation Research and Engineering (ITRE).
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Existing Conditions

Following is a description of the elements that will be used to define existing transportation
conditions, and the procedures to be used in developing that definition.

Calibrated base models will be constructed and validated using VisSim. The calibration and
validation process is described below. For this study 2011 will serve as the base year for
analysis.

Identification Of Simulation Areas

Specific segments of the D-O LRT corridor where the proposed LRT interacts with the
roadway network will be analyzed. Along much of the D-O LRT corridor the track is not at
grade or is routed in areas that are not near the roadway network. As such, there is no
interaction between the proposed D-O LRT and the current or planned roadway network.
The segments that are proposed for analysis are as follows:

Mason Farm Road — East Drive to US 15-501

NC 54 — Hamilton Road to Downing Creek including Prestwick Road and Meadowmont
Lane (Alternative C-1)

Leigh Village — Includes crossings of proposed Leigh Village as well as Ephesus Church
Road and Farrington Road intersection if needed

Patterson Place — McFarland Drive from Mt. Moriah Road to Witherspoon Boulevard as
well as any crossing of Garrett Road

South Square — Including University Drive from Snow Creek Trail to Shannon Road,
Shannon Road from University Drive to US 15-501, and Tower Road from US 15-501
northbound ramps to Pickett Road

Cornwallis Road — At Grade crossing near US 15/501 (as needed)

Erwin Road — Cameron Drive to Anderson Street/15th Street, Fulton Street and Trent
Drive, and Elba Street as needed

Pettigrew Street — Erwin Road/9" Street to Sumter Street and Chapel Hill Street to
Alston Avenue and proximate intersections as needed

Peabody Street — Gregson Street to Duke Street

Maps of the proposed simulation areas and intersections are shown in Figures 1 and 2. The

selection of the studied areas and intersection was based on the results from the AA.

Potential changes to alignment and sunsequently crossings may require revision and

correction of the current selection.
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2.2 Balanced Volume Data

For the traffic analysis portion of the D-O LRT Draft EIS we will employ the data collected as
part of the AA phase of the project, including peak hour turning movements for all
intersections identified. Traffic counts from 2008 or before will be increased based on the
growth of background traffic to represent base year conditions. If significant changes in
street configuration or roadway geometry have occurred since the count was taken then
newer counts in these areas reflecting such changes will be collected and used for the traffic
anysis.

Background growth will be based on data from the NCDOT traffic volume maps
(http://www.ncdot.gov/travel/statemapping/trafficvolumemaps/). After developing the
raw peak hour turning volumes for the base year, the volumes will be balanced across the
networks. Sink and source nodes will be added where necessary to account for mid-block
changes in traffic volumes due to major origins or destinations. Input data for the loading
points will be developed based on the balanced volumes.

2.3 Model Development

For the development of the base model in VisSim, the following will be completed:

= Develop base data including acceleration, speed distributions, vehicle classes, vehicle
distributions, and link behavior types

= Develop link geometric data

= |nput traffic demand data based on outcome of previous step

= |Input origin-destination routing

= |Input traffic control data at intersections, including signal timings

= Input traffic operations and management data for links

= |Input driver behavior data

=  Set simulation run control

= Code network outputs

Data Needs:
Signal Plans from Chapel Hill, Durham, and NCDOT
24 Pedestrian And Bicycle Volumes

Where necessary, pedestrian and bicycle data will be collected and utilized in the model
stream. To guide this effort, Effects of Pedestrians on Capacity of Signalized Inersections by
Milazzo et al published in Transportation Research Record 1646 was reviewed. This article
serves as the basis for determining the impact of pedestrians on saturation flow rates at
signalized intersections as described in chapter 31 of the 2010 Highway Capacity Manual
published by the Transportation Research Board. In that review it was found that pedestrian
conflicts reduce saturation flow in a linear manner from 0 to 1000 conflicting pedestrians
per hour of green time. The reduction in saturation flow at 1000 conflicting pedestrains per
hour of green time is 50%. A threshold of 20% reduction in saturation flow rate will be
utilized for this analysis based on the previously referenced items. This 20% reduction
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threshold corresponds to 400 conflicting pedestrians per hour of green time. If a
conservative assumption is made that turning movements are provided green time equal to
25% of the cycle length, then we can interpolate that for a 20% reduction in turning
movement saturation flow rate there must be at least 100 conflicting pedestrians for that
particular movement in the peak hour. As such, we are proposing to include only pedestrian
movements in the simulation where pedestrian volumes are greater than 100 conflicting
pedestrians in the peak hour. To reach that threshold either the volume of conflicting
pedestrians on a single crosswalk must be greater than 100 pedestrians in the peak hour or
the combined volume of conflicting pedestrians of two adjacent crosswalks must be greater
than 100 pedestrians in the peak hour.

A partial field review was conducted to determine locations where pedestrian and bicycle
volumes were above the 100 pedestrians per hour threshold. Initial review of the proposed
areas revealed that the intersection of Erwin Road and Fulton Street meets this threshold in
the base year. Additional examination will be conducted later.

Calibration Of Model

Once the model is created and visually validated, model data will be extracted to ensure
that the model is accurately representing base year conditions. The model will be pre-
loaded for 15 minutes with volumes that are 75% of those anticipated for the peak hour.
Model outputs will be compared to INRIX traffic data from the base year to ensure relatively
similar travel times. The models will be considered calibrated when the travel speeds are
within 5 mph of the data obtained from INRIX. That said, reasonable efforts will be made to
reduce the difference between model travel time speeds and INRIX data to be within 2.5
mph. Given that INRIX data is aggregated over a period of time and that the model run is for
one specific day it may not be possible to achieve the narrower band for the purposes of
calibration. The model will be run for a sufficient number of iterations to ensure calibration
based on Federal Highway Administration (FHWA) guidelines. The number of iterations
necessary to achieve calibration for each corridor will be recorded and future year models
will be run utilizing the same number of iterations. Models will be run using static trip
assighment.
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3.1

Future Year No-Build/TSM Model

The No-Build and TSM alternatives are being combined as the traffic volumes are expected
to be roughly similar. A future year No-Build/TSM model will be developed for each of the
areas identified in section 2.1. These models will examine future conditions that could occur
if the D-O LRT line were not constructed. As part of this analysis some projected deficiencies
of the roadway network could be discovered. This analysis will not aim to categorize those
deficiencies or to develop mitigation strategies. This analysis will be limited to determining
likely future year conditions.

Develop Future Year No-Build/Tsm Volume Data

The balanced volumes developed for the base year analysis will be employed as the starting
point for developing the future year No-Build/TSM volume data. Based on the balanced
base-year peak-hour turning-movement, data link volumes will be generated for both the
AM and PM peak hours. Data from the TRTDM will be used to obtain an appropriate growth
factor for every link and this growth factor will be applied to base year link volumes to
forecast future year No-Build/TSM peak-hour link volumes for the AM and PM peak hours.
Data utilized for this will include daily volume growth, daily percentage growth, peak hour
volume growth, and peak hour percentage growth. It will be critical to examine the peak
hour data as well as the daily volume data as some peak spreading is likely to occur along
the D-O LRT corridor given the developed nature of the corridor and the limited right-of-
way available for additional roadway expansion. Engineering judgment will be employed to
ensure that appropriate growth rates are extracted from the model.

Growth rates and projected link volumes will be reviewed in light of planned improvements
in the area including projected development and changes to parking and transit operations.
The model will be reviewed to determine which changes may have already been included
within the socio-economic assumptions in the TRTDM. Forecasted link volumes will then be
adjusted as necessary to reflect known changes that were not captured in the TRTDM.

Peak-hour turning volumes will be forecasted based on the peak-hour link volumes. Using
the TurnsW32 program (http://www.kittelson.com/toolbox/turnsw32) and the future year
peak-hour link volumes and the base-year turning movements as input data, future year
turning movements will be generated. These volumes will then be balanced in a manner
similar to that used in the base year, although this process is likely to be less intensive.

Lastly, the sink and source nodes developed for the base year will be revisited. Based on

existing development, planned development, and, to a lesser extent, sink and source nodes
for the future year, a No-Build/TSM scenario will be developed.
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3.3

3.4
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Pedestrian And Bicycle Volumes

Local pedestrian and bicycle plans will be examined and proposed improvements that
intersect the corridor will be noted. Qualitative estimates of the extent to which pedestrian
and bicycle traffic will interact with the roadway network will be developed based on base
year conditions and proposed developments. For this analysis cyclists will be assumed to
cross at crosswalks and will not be included in the vehicular flow. At those locations where
pedestrian and bicycle traffic is expected be above the 100 conflicting pedestrians per hour
data will be developed and added to the model. The intersection Erwin Road and Fulton
Street will include pedestrian or bicycle flow data in keeping with the base year calibration
process. Additional intersections, particularly in downtown Durham or near either of the
major college campuses, may also include pedestrian data in the future year No-Build/TSM
analysis.

Future Year No-Build/Tsm Model Development

The base year model will be updated based on expected improvements to the roadway
network. For this process the State Transportation Improvement Plan (STIP), the
Metropolitan Transportation Improvement Plan (MTIP), various Capitol Improvement Plans
(CIP), and bond packages will be reviewed to ensure that anticipated improvements are
included in the future year model network. Unsignalized intersections will be given a
cursory examination to determine if signalization is appropriate for future year conditions
based on the volumes developed in the previous steps.

Signal timings will be updated using either Synchro or Vistro and the projected volumes and
geometries. These new timings will be added to the model. Regardless of the development
of pedestrian and bicycle data from the previous step all signals will be optimized to allow
for safe pedestrian crossings.

Lastly routing information will be updated as needed to reflect changes in the roadway
network based on proposed changes.

Model Simulation And Output Extraction

Upon developing the future year No-Build/TSM model, the model will run for the number of
iterations necessary to achieve base year calibration. Models will be run using static trip
assignments. The following data will be extracted and analyzed:

= |ntersection Level of Service (LOS)

= Queuing

= Control delay

=  Travel time

= Travel speeds

= Network delay (total and average per vehicle)
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3.5 Comparison To Synchro

The Synchro analysis completed in the Alternative Analysis phase will be updated with new
traffic volumes. The data from Synchro will be compared to the VisSim output. Differences
will be noted and explained.
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4.1

Future Year Build Models

A future year Build model will be developed for each of the areas identified in section 2.1.
As noted in section 3.0 this analysis may reveal potential deficiencies in the future year
roadway network. Only those areas negatively impacted above a certain threshold will be
identified as part of this analysis. Areas anticipated to be deficient regardless of
construction of the D-O LRT will not be identified nor will any potential mitigation strategy
be developed.

Develop Future Year Build Volume Data

The balanced volumes developed for the future year No-Build/TSM analysis will be used as
the starting point for developing the future year build volume data. Based on the balanced
future-year No-Build/TSM turning-movement data, peak-hour link volumes will be
generated for both the AM and PM peak hours. Data from the TRTDM will be used to obtain
an appropriate diversion factor for every link for the AM and PM peak hours. Data utilized
for this will include daily volume diversion, daily percentage diversion, peak hour volume
diversion, and peak hour percentage diversion. It will be critical to examine the peak hour
data as well as the daily data as some peak spreading is likely to occur along the D-O LRT
corridor given the developed nature of the corridor and the limited right-of-way available
for additional roadway expansion. Engineering judgment will be employed to ensure that
appropriate growth rates are extracted from the model. A check will also be done between
the Build and No-Build/TSM volume data to see if patterns suggested by the TRTDM are
reflected in the volume data.

Growth rates and projected link volumes will be reviewed in light of planned improvements
in the area including projected development and changes to parking and transit operations.
The model will be reviewed to determine which changes may have already been included
within the socio-economic assumptions in the TRTDM. Forecasted link volumes will then be
adjusted as necessary to reflect known changes that were not captured in the TRTDM.

Peak-hour turning volumes will be forecast based on the peak-hour link volumes. Using the
TurnsW32 program (http://www.kittelson.com/toolbox/turnsw32) and the future year peak
hour link volumes and the base year turning movements as input data future year turning
movements will be generated. These volumes will then be balanced in a manner similar to
that used in the base year, although this process is likely to be less intensive.

Lastly, the sink and source nodes developed for the base year will be revisited. Based on
existing development, planned development, and, to a lesser extent, sink and source nodes
for the future year, a Build scenario will be developed.
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4.3

4.4
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Pedestrian And Bicycle Volumes

In addition to data collected in section 3.2, station area data and ridership information will
be examined to determine which areas may need to include pedestrian and bicycle flows in
the analysis. The increase in pedestrian traffic due to the proposed D-O LRT will be above
and beyond any increase due to future year land use. Qualitative estimates of pedestrian
and bicycle flows will be developed based on base year conditions and proposed
developments. In keeping with the future year No-Build/TSM analysis cyclists will be
assumed to cross at crosswalks and will not be included in the vehicular flow. At those
locations where pedestrians and bicycles are expected to be above the 100 conflicting
pedestrians in the peak hour, data will be developed and added to the model.

Future Year Build Model Development

The future year Build model will be updated based on the proposed D-O LRT. Unsignalized
intersections will be given a cursory examination to determine if signalization is appropriate
for future year conditions based on the volumes developed in the previous steps.

Prior to signal optimization the project team will meet with local officials to discuss
preferred interactions between the LRT and nearby signals. This will include discussions of
both transit signal priority (TSP) and pre-emption. An interaction strategy for each individual
signal will be identified.

Signal timings will be updated utilizing either Synchro or Vistro and the projected volumes
and geometries and interaction strategy. These new timings will be added to the model.
Regardless of the development of pedestrian and bicycle data from the previous step all
signals will be optimized to allow for safe pedestrian crossings.

Lastly routing information will be updated as needed to reflect changes in the roadway
network based on proposed changes.

Model Simulation And Output Extraction

Upon developing the future year Build model, the model will run for the number of iteration
necessary to achieve base year calibration. Models will be run utilizing static trip
assignment. The following data will be extracted and analyzed:

® |ntersection LOS

= Queuing

= Control delay

=  Travel time

= Travel speeds

= Network delay (total and average per vehicle)
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4.5 Identify D-O LRT Impacts

Future year build output will be compared to future year no-build data. Those intersections
that are expected to increase delay above a certain threshold will be identified. For the
purposes of this study NCDOT’s Policy on Street and Driveway, Chapter 5, Section J will be
used to identify intersections on facilities owned by NCDOT and in the Town of Chapel Hill.
The Durham Comprehensive Plan Policy 8.1.2a, Traffic Level of Service (LOS) Standards from
the City of Durham will be applied to identify intersections on facilities owned by the City of
Durham. Mitigation strategies to address the degradation in LOS and control delay will be
developed for those identified intersections in the next phase of the project.
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Friday Center Drive and Barbee Chapel Road Grade Separation
Analysis

A grade separation analysis will be conducted to determine the benefit of grade separating
the LRT crossings at Friday Center Drive and Barbee Chapel Road, both near NC 54. These
locations were determined based on an analysis completed during the AA portion of the
project and due to recent adjustments to the proposed D-O LRT alignment. The AA included
a high level review of grade-separated and at-grade crossings and made definitive
recommendations for the other crossings. The analysis for the Friday Center Drive and
Barbee Chapel Road crossings could not be completed during the AA phase because of the
more limited data available in this phase. This analysis will include altering the future year
build network in the area to include a grade separated LRT crossing at Friday Center Drive.
The model will then be re-run and new data will be extracted. The new model run data will
be compared to the previous future year build data to determine the benefits of grade
separating at this crossing. If necessary the analysis will review both alternative C1 and C2
to determine the benefits of grade separation.
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Mitigation Plan

As noted above, a list of intersections expected to experience an increase in control above
given thresholds will be developed. To reduce the impact of the D-O LRT, mitigation
strategies will be identified for these locatoins. Such strategies could include additional turn
lanes, improvements to alternative paths, alterations to travel patterns reducing delay, and
improvements that do not add capacity such as improved wayfinding. These strategies will
be tested utilizing VisSim to the extent possible. The modeled networks will be altered to
include the roadway improvements or, in the case of strategies that alter travel patterns,
the routing and volume data will be adjusted to reflect those new paths. The effectiveness
of the strategies will be determined based on model results.

While the sections simulated are generally corridors, it is possible that some mitigation
strategies may include the creation or improvement of alternative paths. Such an
improvement may require the use of dynamic traffic assignment. A previously proposed
mitigation strategy that would create an alternative path is the conversion of the Trent
Drive and Elba Street intersection from the current configuration to a roundabout. Currently
traffic on northbound Trent Drive cannot continue to westbound Elba Street. The
conversion of this intersection to a roundabout would allow traffic on northbound Trent
Drive to continue to westbound Elba Street. This conversion would provide an alternative
path to the right-turning traffic from westbound Erwin Road to northbound Fulton Street,
thus allowing this stream of traffic the opportunity to bypass the Erwin Road and Fulton
Street intersection.

For this potential improvement, as well as similar improvements that create alternative
paths, we are proposing to continue the use of static traffic assignment. Routing decisions
will be updated such that traffic will be diverted to the new route and the model will be re-
run and data on travel times extracted. The congested travel time of the new path will be
compared to the existing path for the runs with the shifted traffic. If the travel time for the
new path is still less than that for the existing path then no additional analysis will be
required. In a case like this dynamic traffic assignment would shift all traffic to the new path
as it is the shortest path. If the travel time for the new path is greater than the travel time
for the existing path then dynamic traffic assignment will be used to provide the
appropriate balance between traffic that will use the new path and traffic that will use the
existing path. It is under this, and only this, condition that dynamic traffic assignment would
be employed.
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